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Abstract of JP2004051726 

PROBLEM TO BE SOLVED: To provide a composition which has improved storage stability. 
SOLUTION: This curable composition is characterized by comprising a storage stability-improving 
agent and a vinylic polymer having at least one cross-linkable silyl groups. The storage stability- 
improving agent is preferably hydrolysable ester compounds such as trialkyl orthoformate and 
hydrolysable organic silicon compounds. The vinylic polymer is preferably obtained by a living radical 
polymerization method such as an atom transfer radical polymerization method. 
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(±UcO&3tK&^xl Xii£H> Jllf^ ttztezvm. n li 1 ~ 2 0 <*>38B^ mfiO- 

2 0 <D&m 

o, m, p-XCH 2 -C. H 4 -0- (CH, ) „ -CH = CH 2 > o, m, p-CH 
, C (H) (X) -C. H 4 -0- (CH 2 ) „ -CH=CH, , o, m, p-CH 3 C 
H 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) „ -CH = CH 2 > 

(±SEO#5*;fc*5^T, tfctta^f, ntiO~20GDg^) 

0, m, p-XCH 2 -C 6 H 4 -0- (CH, ) „ -0- (CH, ) m -CH = CH 2 
, o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) „ -0- (CH, ) « 
-CH = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C, H 4 -0- (CH 2 ) 
„ -0- (CH 2 ) n -C H = C H 2 > 

(±3EO#^K*v»T, XiittX, Al> ttzits^m, n fi 1 ~ 2 0 ?>gik, mf±0~- 

2 0 <7)&m 

H 2 C = C (R 3 ) - R 7 -C ( R 4 ) (X) — R 8 — R 5 (3) 

(5tt\ r 3 , r 4 , r s , r 7 , xn±ianrac, r 8 i±, mm&&. -c (o o- 

(jc^-t;^) , -c (O) - . ttcit, 0-, m- f p-7i-l/>S*| 

1") 

R 7 ttES*S#, 4fcliJfe£Sfcl ~2 0<&2 ( H@&±«>i-:r/H^£-£^ 

^-/Nnr>^^ 5 fS'r^b$tLTv^<DT% R 8 HTC (0) 0S^7i-l/Vjf>S: 
5R-^ny>jg^S.^te-fk-j-*^*n % R 8 fcLTliC (0) 0*. C (0) *x 7^- 
[0 0 5 3] 

— *ta (3) ©fk^***-»:fl«jH«*-i-*4fetf, 

CH, =CHCH, X, CH, =C (CH 3 ) CH, X. CH, =CHC (H) (X) C 
H 3 , CH 2 =C (CH 3 ) C (H) (X) CH 3 , CH 2 =CHC (X) (CH 3 ) , 
. CH, =CHC (H) (X) C 2 H 5 , CH 2 =CHC (H) (X) CH (CH 3 ) 2 
, CH, =CHC (H) (X) C 6 H 5 , CH 2 =CHC (H) (X) CH, C 6 H 5 . 
CH, = CHCH, C (H) (X) -CO, R, CH, =CH (CH, ) , C (H) (X 
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) -C0 2 R. CH 2 =CH (CH 2 ) 3 C (H) (X) -C0 2 R> CH 2 =CH (C 
H 2 ) g C (H) (X) -C0 2 R, CH 2 =CHCH 2 C (H) (X) -C 6 H 6 > C 
H 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 6 , CH 2 =CH (CH 2 ) 3 C (H) 
( X ) — C H 

[0 0 5 4 ] 

r ryikx)v*-)uik&w<DM;fcW*^f btf, o-, m- 

, p-CH 2 =CH- (CH 2 ) „ -C 6 H 4 -S0 2 X, o-, m~, p-CH 2 =C 
(CH ) 0 C H SO X 

o 

[0 0 5 5 1 

4) K7jk-?W&*£-t2> ^»T$W 0 

R 4 R 5 C (X) — R 6 — R 7 -C (H) (R 3 ) CH 2 - [Si (R 9 ) 2 - b (Y) 
b 0] m — S i (R 1 0 ) 3 _ a (Y) a (4) 
(jS*. R 3 , R 4 . R 5 , R 6 > R 7 , X(i±ia^|WID, R 9 . R 1 0 li, ^-ftl^St 
ill-2 0©7M^ 7'J-JH> Ty^*fr&, $ tz {± ( R ' ) 3 S i 0 - ( R 
' (iMltl - 2 0<7) Hffico^bTlc^^-e^oT, 3<i<7)R' lilU— e&oT& J: < > H 
^otv^UH -e^Sft& h 'J*;v#V yn^->I^U R 9 f^fiR 1 °7^2<® 
&±?R£-f&t^ -ettf^filWI-T^oTt J: < , H&oT^Tfc =U> 0 Y}i7jtm*£*: 

T^T&<fci/> 0 alio, 1, 2, *fcti3£^ b (i 0 , 1, $ tz f± 2 £^-T 0 m fi 

0~ 1 9<7)g^T^^ 0 fcrtfL, a+mb^ \ X*$,Z>c\t &ffi&-r&i><Dk-t&) 

(4) c7)-fb^ti^*#m)^M^i-^»'£^^, 

XCH 2 C (0) 0 (CH 2 ) „ S i (0CH 3 ) 3 ^ CH 3 C (H) (X) C (0) 0 
(CH 2 ) n Si (OCH3) 3 > (CH 3 ) 2 C (X) C (0) 0 (CH 2 ) n Si ( 
OCH3) 3 > XCH 2 C (0) 0 (CH 2 ) „ Si (CH 3 ) (0CH 3 ) 2 . CH 3 
C (H) (X) C (0) 0 (CH 2 ) „ S i (CH 3 ) (0CH 3 ) 2 > (CH 3 ) 2 C 
(X) C (0) 0 (CH 2 ) „ Si (CH 3 ) (OCH3 ) 2 ^ 
(±ti<D^K^X, Xlii&m, 3^if> n li 0 ~ 2 0 ) 

XCH 2 C (0) 0 (CH 2 ) n O (CH 2 ) m Si (0CH 3 ) 3 > H 3 CC (H) ( 
X) C (0) 0 (CH 2 ) „ O (CH 2 ) m S i (OCH3 ) 3 ^ (H 3 C) 2 C (X) 
C (0) 0 (CH 2 ) „ 0 (CH 2 ) . Si (OCH3 ) 3 . CH 3 CH 2 C (H) (X 
) C (0) 0 (CH 2 ) „ 0 (CH 2 ) m S i (OCH3 ) 3 . XCH 2 C (0) 0 (C 
H 2 ) n 0 (CH 2 ) m S i ( C H 3 ) (OCH3 ) 2 , H 3 CC (H) (X) C (0) 
0 (CH 2 ) n 0 (CH 2 ) n -Si (CH 3 ) (OCH3 ) 2 > (H 3 C) 2 C (X) 
C (0) 0 (CH 2 ) n 0 (CH 2 ) m -Si (CH 3 ) (0CH 3 ) 2 > CH 3 CH 2 
C (H) (X) C (0) 0 (CH 2 ) „ 0 (CH 2 ) m -S i (CH 3 ) (0CH 3 ) 2 

(±m<D^Ki5^X, X(i^> MM, 3?%, nlil-20m mf*0~2 0<7) 

mm 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 Si (0CH 3 ) 3 ^ o, m, p-CH 
3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH3 ) 3 > 0, m, p-CH 3 C 
H 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH3 ) 3 ^ o, m, p-XCH 
2 -C 6 H 4 - (CH 2 ) 3 S i (OCH3 ) 3 > o, m, p — C H 3 C (H) (X) - 
C 6 H 4 - (CH 2 ) 3 S i (OCH3 ) 3 , 0, m, p-CH 3 CH 2 C (H) (X) 
-C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3 > o, m, p-XCH 2 -C 6 H 4 - (C 
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H,),-0-(CH,) 3 Si (OCH,),^ o,m, p-CH, C (H) (X) - 
C 6 H 4 - (CH, ) 2-0- (CH, ) s Si (OCH 3 ) 3 > o, m, p-CH 3 C 
H 2 C (H) (X) -C. H 4 - (CH 2 ) , -0- (CH 2 ) , S i (OCH 3 ) ■ . 
o, m, p-XCH 2 -C, H 4 -0- (CH, ) 3 Si (0CH 3 ) 3 > o , m, p - 
CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) , Si (0CH 3 ) 3 > o, m, p- 
CH 3 CH 2 C (H) (X) -C, H 4 -O- (CH, ) 3 - Si (0CH 3 ) 3 , o, 
m, p-XCH 2 -C, H 4 -0- (CH 2 ) 2 -0- (CH 2 ) , - Si (OCH 3 ) 
3 , o, m, p-CH 3 C (H) (X) -C, H 4 -0- (CH 2 ) , -0- (CH 2 ) 
3 S i (0CH 3 ) 3 , o f m, p-CH 3 CH 2 C (H) (X) -C, H 4 -0- (C 
H 2 ) 2 -0- (CH 2 ) , S i (0CH 3 ) , , 

[ 0 0 5 6 ] 

±fE35#'ttv"J ^i^tt4tH^Dy>«t LTJiS fcfc, (5) -c^stts 

(R 1 0 ) 3 - a ( Y) a S i — [0 S i (R 9 ) 2 -b ( Y) b ] m — CH 2 — C (H 
) (R 3 ) — R 7 -C (R 4 ) (X) — R 8 — R 5 (5) 

(it"K R 3 , R 4 . R 5 , R 7 > R 8 > R 9 > R 1 °> a> b,m> X. Y«t±«fcH 
C) 

(CH 3 0) 3 SiCH 2 CH 2 C(H) (X)C 6 H 6 > (CH 3 0) 2 (CH 3 ) S 
iCH 2 CH 2 C (H) (X) C 6 H, , (CH, 0) 3 Si (CH, ) , C (H) (X 
) -C0 2 R, (CH 3 O) , (CH 3 ) S i (CH 2 ) 2 C (H) (X) -CO, R, 
(CH 3 0) 3 S i (CH, ) 3 C (H) (X) -CO, R, (CH 3 0) , (CH 3 ) 

5 i (CH 2 ) s C (H) (X) -C0 2 R, (CH 3 0) 3 S i (CH 2 ) 4 C (H) 
(X) -C0 2 R, (CH 3 0) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C0 2 

R, (CH 3 O) 3 Si (CH, ) 9 C (H) (X) -CO, R, (CH 3 O) , (C H 
3 ) S i (CH 2 ) , C (H) (X) -C0 2 R, (CH 3 0) 3 S i (CH 2 ) , C ( 
H) (X) -C, H s , (CH 3 0) , (CH 3 ) S i (CH 2 ) 3 C (H) (X) -C 

6 H 5 , (CH 3 O) 3 S i (CH 2 ) 4 C (H) (X) -C, H 5 , (CH 3 O) , ( 
CH 3 ) S i (CH, ) 4 C (H) (X) -C, H 5 , 

(±sE<0#5S;fc*nt\ ximm, Mm, tiziiBvm, Rii«*»i-2o©7^^ 

[ 0 0 5 7 ] 

HO- (CH 2 ) D -OC (0) C (H) (R) (X) 

Xfi«, MM. 2tzl*3Vm, RI;Mt*JK^Sfc»*£t*lfel ~2 0<DT)\>*)V 
I> 7'J - 7 7JK^I, n(il~2 0O») 

E&5e?*L1% Tf£<0«fc & i><Djbm7F2 *L&o 

H, N- (CH, ) „ -OC (0) C (H) (R) (X) 

(5tf> xm&m. mm. stziisvm. R\*fomw^$tz&&m$L\~~2 o<7>t)\>>*)\' 

[ 0 0 5 8 ] 

Wk4] 
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o 

CL 

L> (CHg)— O 



R 

Xli&fc, ifcttaf^ RliWi/:liRlil-2 0©7MJV 

7-;-)^, 7 5M;vi, nl±l-2 0©IS) 

[0 0 5 9 ] 

Mb 5] 
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o,m,p-X— CH 2 — C 6 H 4 -CH 2 — X 

i i i i 

o,m,p-X— CH-C 6 H 4 -CH— X o,m,p- X — C-C 6 H 4 — C X 

CH3 CH3 

(xt*, wj7i^i/>i. mi&m. mm. mfritazm) 

10 

H H CH 3 CH 3 

I I II 
X— C— (CHa)— C X X— C— (CH^-C X 

C0 2 R C0 2 R CO z R C0 2 R 

H H CH 3 CH 3 

X— C— (CHzJn-C X X— C— (CH 2 ) n -C X 

COR COR COR COR 20 

)i>*)\&. niio«-2o<5ia, m&m. mm* &tzi*3om) 

CH 3 CH 3 

X-CHo-OCHo-X X— CH-C— CH-X X— C — C— C— X 

" I II I I « I 

O CH 3 O CH 3 CH 3 O CH 3 

30 

C6H5 C 6 H 5 
X-CH-(CH2) n -CH-X 

(it*, mmm. mm. zrcitB^m* ntto-2oos») 



[0 0 6 0 ] 

Mb 6] 
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20 



o o 

II II 

X— CH2-C-0-(CH 2 )n-0-C-CH 2 -X 

CH 3 O O CH 3 

I II II I 

X— CH-C-0-(CH 2 ) n -0-C-CH— X 

CH 3 O O CH 3 io 
I II II I 
X— C — C-0-(CH 2 ) n -0-C-C X 

CH 3 CH 3 
(xt^ n It 1 ~ 2 0 ©gU, Xli^v ASi, ^.fzltBOm) 

CH 3 CH 3 
X— CH 2 -C — C— CH 2 -X I I 

II || X— CH— C C— CH— X 

0 O II II 

O O 

CH 3 CH 3 

X— C C — C— C X 

I II II I 
CH 3 O O CH 3 

O O 
o,m,p- X -CH 2 -C-0-C 6 H 4 -0-C-CH 2 -X 

CH 3 O O CH 3 

1 II II I 
o.m.p- X— CH-C-0-C 6 H 4 -O-C-CH— X 

CH 3 O O CH 3 
I II II I 
o,m.p- X — C C-0-C 6 H 4 — O— C— C X 

CH 3 CH 3 
o.m.p- X— S0 2 -C 6 H 4 -SO 2 -X 

[0 0 6 1 ] 
[0 0 6 2] 

m^mmt Lxm^h*iz>mm&^fe h LT»4#tcisss$*L*^^ ftt t < immw 



30 
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«*-r**e> if, mittis-m. M<tm-m, zvuxs-m. fr^im-m. mtm-m 

, &&XK#--fl«-?&£ 0 tt«ffita:*rK«>*fcfcfc2, 2' - 

if^>y7^, ^^^fJVyxfk>fiJ7^, ^t^fil'hn (2-75 

tt^tt, N, N, N' , N" , N" ^ ^ f JVy xf 1/ y h >J 7 r/tiSo 

2M<r>$L4tft'-T=-*? &<7) h l ) X MJ7xxJV*^7^ (RuCl 2 (PPh 3 ) 3 

4 >§t# (FeCl s (pPh, ),), 2flfi<7)-^^r;v<^e^ HJ7xxjWW7^ 

if (N i C 1 2 (P P h 3 ) 2 ) , 2ffiO--y^r;K7)e^ h 'J 7^/l>**7>f > 

f# (NiBr 2 (PBu, ) i ) HiiLTjfS-Ci*. 
10 0 6 3] 

^V-;K ^ y •/n/NV-;V> n - ^f-^T )Vn - jv, t e r t - ^f" ^ 7 /u ^ — <0 
Tfr^-fr&mM, 7oftxf'JJK ^yy'^f'Jjvf^xf 

Si7*fJVf<0X7;f^MI> xf-!/y*-^-h, 7°ut:V> 

4it §4, 
[0 0 6 4 ] 

$ fc, E5e»i$*i*v^«, S^-I±0 < C~ 2 0 0t?)«l"Cff^ U i b< ii 5 

o~i5 o r-e&&o 

[0 0 6 5] 

trtX-l*. Cud) ?:i4iatffl^/;^Cu (II' ) 

^M^ira*RWW^S8S-^*a-r*^-e*S (Macromolecules 199 
9 , 3 2, 2 8 7 2 #B8) o 

fttl^tM^P,, ¥^tT lW±ttSii^^ l<> «t «9$f£ L< fi 1. 1 
«±4. OttT, ni:!tfiKlil. 2l@J^±3. 5MTT^I.o 

^ < H l i li^«<o*« i: * 4 i t A« i t ^ „ «fc «9$FS t < it, ^TO*«1ftWII 
[ 0 0 6 6] 

T & , ;^fi^#^^iti-^^v*{i> W3 - 1 4 0 6 8^"&^, #^4 - 5 5 4 4 
fH^6 - 2 1 1 9 2 2-t&$ft#KH^$*L-C^&o Lj5> L ft fctf)*" 

•ffi(i±iE raE«»aijWffij 7 u - 5 y * ^i^ftt** #f>tisE^#t± 
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[0 0 6 7] 

^^•tti/'j^ifcLTIt (6) ; 

-[Si (R 9 ) 2 _ h (Y) b 0] „ - S i (R 1 0 ) s - a ( Y) a (6) 

R 9 , R 1 0 tit, ^r*L"bift*afci ~2 o<7)7;i^;v*> Rfglk6~2 o^t'J 

-*3£, mH&7~~2 0©77J^^I> Sfcfi (R* ) 3 S i 0- (R* ~ 
2 0 <7) 1 tfO^bfc^S-C&oT, 31®<^R' titl^l— -e$>^"C«b«t < , H^oT^Tfc «fc 
V>) ? tiS > 'J * JV*V •> n L, R 9 ttzltR 1 0 #2l@J^±3H£-r& t 

*jj*U Y75 s 2^|@m±#|Ei-& t g**i&ti:ra— e^otfcj; <, iftot^tU^, 
alio, 1, 2, 4fcli3£, 4fc, b fi 0 , 1, 4 fctt 2 Sr^i" 0 mJi 0 ~ 1 9 O^Sfc 
tzfZL, a + m b ^ 1 "C** i t SrJKJ£-J"a i 

[0 0 6 8] 

, 75;t^r y&f 4 L l^#> iB7k#*§?f£#^ -f ^ K"Cfl5t >9 A V> fc V» $ , T 

[0 0 6 9] 

a + s b ) ii l ~ 5 IBofEHsW $ t^o ill*5W»ttS^7lc»3£*«*«14v' U fl'S+fc 2 

•<*]g^»#K»±, 2 0Wms:tAf ILK fc<fc, -tt* (7) 
— Si (R 1 0 ) 3 _ a ( Y) a (7) 

R 1 0 , Y, a ttflffBfc I^Co ) -C^S fiSSMStev' >J ;v*#\ A^SST* 

[0 0 7 0] 

[ 0 0 7 1 ] 

o7t 0 *<0»fcti\ a5& s 3^<^ , b^ (W&tfMJ* h^>tfS*) ^JCifiL^o 
[0 0 7 2] 

4fc. a#3lic7)fc<7) (Wx.tfh'J^ h^f">fffii) tit 2 -|H <Z> *> (ffl^. v h * yf 
##1gatTv> S 0 9 21®<7)'b<7) («x.lfv 

[0 0 7 3] 
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[0 0 7 4 ] 
[0 0 7 5] 

(B) *«£^&< ti> na^i-* 'J ;vSt-r v 

(e) stt^^i-;N0r>^^< 1 tr-^*S^#»= i^f- 

[0 0 7 6] 
[0 0 7 7 ] 

(A-a) j: 19 e-^*##*#Bfci-*I^K, ^x.(fTIB^-^ (9 

H 2 C = C (R 1 4 ) — R 1 5 — R 1 6 -C (R 1 7 ) =CH 2 (9) 
(St*, R 1 4 tt*3|irt:|i,*^>l'2£**U R 1 5 tt-C (0) Sfclio-, m 

HSm_h<7)i-^;v|*^Sr-^A/-CV»T ! b J: R 1 7 {±tK^> 
2 O^T^^^S, ^^^6-2 0^T'J-;V*i7bli^^7~2 OWT^MA'S* 
^"f ) 

[0 0 7 8 ] 

(A-b) y tf «t 9 kT-^M^fl:Sr#jft-J-*»C S^EJ&0#IMI8 

i4^li^t;v-c?E^7t(^ Wx.tfl, 5-A^tyxy, 1, 7-*?? 

[0 0 7 9 ] 

(a-c) m.m&<7>ft\,*fit%-s^x3fy na*-^*^-^s^#*-. 

[0 0 8 0] 
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(A-d) Km$k<Dm^8tM-^v 7 < ti> lm^-fz^ -;^i#tt:> 
-JR^: (10) Iw^jf t,tt*«t 9 £TJV^-JV2l£*1-*ft£ft#JW*-;i->'£K.J&3-£ 

M + C - (R 1 8 ) (R 1 9 ) — R 2 0 — C (R 1 7 ) =CH 2 (10) 
Oft'K R 1 7 (i±iejc|^C> R 1 8 > R 1 9 itt fei:*;M-*vC- Srgcfe'fk-f&m 

i/di?!^^!^ R 2 0 tiEifSt^ ttzlivtmWLi - l o <7> 2 -fffico 
«*£^U l^i^J.-rJi-'jIS^Sr-^A.WTfc <£>/> 0 M + fir 'J £^ * > 

R 1 8 > R 1 9 Wl«?lJtLTIt -C0 2 R, -C (0) R$o£ X/— C N<7)^:ii£ 

[0 0 8 1 ] 

(A-e) Km&<7)m^8im-^vry&-&Z;J?fj; < t >b 1 «T & 
[0 0 8 2] 

(A-f ) Rjfcte01*v>Jfc$-^nr>iB'fr*4>4< lflttie-^I^t. 
Wilf-tit (11) &&v>fi (12) fcjjsS tt^> «fc 9 ft7A't-Jl'ittt*** , /7 

H 2 C = C (R 1 7 ) — R 2 1 -0" M + (1 1) 

(5t + , R 1 7 , M + MLkflEKRICo R 2 1 liUt*Sk 1 - 2 0 O 2 «<?5*«3£-C 1 *J^± 
^x-fJV^^^T^Tt i ^) 

q_q ^ i 7^ — R 2 2 — C (0) 0~M + (12) 

[0 0 8 3] 

7 V * ^S^te/^ W £> ft. & # 5 i ft £ Eg^E $ ft 4 »t T J4 * ^ o 

[0 0 8 4 ] 

4 £7;i^-;w3fe£/J?& < £ & l-B^ff* tr~;v;fcfi^#idU 7k«£^£ < t & I'M 

^Ksfts w-e^&^o tkbks*^* <t*> l&G-r&v-n'&m&fcofow&te 

(A-g) ^HJ^A* h*-> KOiH^SS'ftffl?*, M7'J^©J:^7^- 
[0 0 8 5] 

(A-h) 7'JMVy7^- ff(7)7;^-j^t^V^7^ - h^fk#W*ElKS* 
[0 0 8 6] 

(A-i) 7* V a 'J K*>£ ? *T)\<*-)\<&^WL^v7Vikm*^V 

[0 0 8 7] 

(A - j ) 7^ <J ^»#<^T^^-^****^*>'***8*«t^#ttTKSlBS*a*' 
[0 0 8 8] 
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(A- a) (A-b) <D± *>&Tfrl--)i'&*mA-t2>-fi&iK^vr>&n& 

&t t^o ffffliP5& s J: (A-b) <DXm&2 h^ftt U^o 

[0 0 8 9 ] 

A"*M£"*«rffl^*«>jW 4 L^o mmtf& tj§l"P*4/S^t> (A-f) c»H 
[0 0 9 0 ] 

4>^^^-r<h, (13) T^Sfr^Mfc^flrdW^ftfco 

H- [S i (R 9 ) 2 - b (Y) „ 0] » -S i (R 1 0 ) 3 - a (Y) , (1 3) 

lit*. R 9 > R 1 0 Us tiisBtm&i - 2 o<t)t;v^;v*, ^^6-2 ocdt'J 

007?**^, (R* ) s S i O- (R' liR^ffc 1 ~ 

2 0?)ii^i:*iS-eio"C, 3#^R' i*m-x$>-?xi>£ < , r^T^t^ «t 

V>) -C* $ *14 f y * ■> n ^ -^iS-* R 9 i^fiR 1 0 2 «J£Lt fc 

Ztibim— e^otU < , ^oWU^o Ytt**l£4fcJiiiD7lt^»M*3£ 
Y^2«J^±#^1-^> t S-e*Le>»iRI— C^otl) J: < . 14oT^Ti X v> 0 
alio, 1 , 2, £tzi$3&, ttz, b li 0 , 1 , 4fcti2 ^"To mliO ~ 1 9 <D^%L 
f*4o fcrtf U a +mb ^1 -C** i t *iKJE.1-& <><^ti-*o t 
CltLPjk Knv^Wfc-^^-Cb, (14) 
H-S i (R 1 0 ) 3 - a (Y) . (14) 
(5^fK R 1 \ Y, atttrE^raC) 

[0 0 9 1 ] 

Iir*3-JK 7JVfH K, h^<tG9§£#^ fii-^V7^ fi£ (0) - 

^ RhC l (PPh 3 ) 3 , RhC 1 3 , RuCU, I r C 1 3 , FeCl 3 , A 1 
Cl 3 , PdCl 2 • H a O, N i C 1 2 , T i C 1 < mwmfhKZo 
[0 0 9 2] 

(B) (A- g) ~ (A- j ) o^ffi-effl^&*»3l*^* < t i> lfttSt*- 

[0 0 9 3] 

(B-a) 7y*;H^:J: if ^^at##*#fifc^*RK, CT^HTTIE©— tt^ (1 

H 2 C = C (R 1 4 ) — R 1 5 — R 1 6 —OH (15) 
(jS^K R 1 4 > R 1 5 > R 1 6 WLLfBURD) 

* v> (i^f 5e<t>^ y v - RjS^T^t- > ^2<7)^y-7-,h LT&Jfo 3 -£ & <7>**$f 4 
[0 0 9 4] 



(24) 



JP 2004-51726 A 2004.2.19 



(B - c ) Ml^^#|§^5 - 2 6 2 8 0 8 fc^ S *l 'J * ^ 7 >f KO «fc 3 * 



(B - d) fllx_tif#P3¥6 - 2 3 9 9 1 2 , f|^8 - 2 8 3 3 1 Ot^Silii 



[0 0 9 7] 

(B - e) H¥6 -1163 12Kf?ji4J: 9 ^7;vn-;H$-j|ii:fflv^ 

[0 0 9 8 ] 

(B-f ) #iJx_{f#§i§¥4 - 1 3 2 7 0 6 4 Ji* J: 3 El£te*>fii/»£ 

[0 0 9 9] 

(B — g ) Rl£1£<7^v>^-^nr>jg^£/J>£ < >b lWti \£ - fr&M&fcK , 
-ftSt (1 6) C#»ffe*L4 «t 3 JW^*>*£j&3*T^n 

M + C~ (R 1 8 ) (R 1 9 ) — R z 0 — OH (16) 

R 18 ,R 19 ,R 20 , tt±SBKRIC) 
R 1 8 > R 1 9 vm^miMt LTIi, -C 0 2 R, -C (0) RfcJrtf-C N^AIjI* 

[0 10 0] 

(B-h) KjeHft^Kv^if-^n^^tt-frSr/^jflr < fc <> l ANT*"* kT-JW&M^M*^ 

HSU LWtCTJVf t KH, Xf±^ h >^S-HJS$*&^o 
[0101] 

(B - i ) afcte(Gftv\&*-^nr>ie#*4?fc< t "b HB^ri"4tT-^JI#'*^, 
W^Jf-jK^; (1 7) (18) £55* 3 ft* <fc 9 4*»***-J-***->T-* > 

HO-R 2 1 -0" M + (17) 

r 2 1 *j:(/m + iimriatraD) 

HO-R 2 2 -C (O) O" M + (18) 

R 2 2 i3«J;^M + liflirKfcHD) 
(B-j) y if y^^f^i: <£ !? ^-**l^#*^lfttiRK, M-g-RJ&EOteJW 

[0 10 2] 

£<0J:?4ft#*&fc LTtt#fcl®£3ft*v>>&*, -jKjfc (19) Kjf 3 tlZfc&Vo^&m 
H 2 C = C (R 1 4 ) — R z 1 — OH (19) 

±&-&& (1 9) iZTjiZti&ft^k L"C»i#fcl&jfe$*lfc^j& s , X#* S ^S^** t 

^^H^, 1 0 -^v-f'-fey -/k 5 -^^r-try ry^T^a-^iHT 

[0 10 3] 



[0 0 9 5 ] 



[ 0 0 9 6 ] 
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(B - a) ~ (B- e) JSLZF (B - j ) *? ^ifi^SAt J^ftC^n 

4* > j^E L * v> K (i , >; tf > ^ 9 fj tffl^Tt*- £ 

t*£i*«ffiU> 0 «PriU (B-b) <D-%mtf% hKftt V^o 
[0 10 4] 

(B - i ) <D^mwz hKftt t^o 

[0 10 5] 

i£> -WK#itt5";X'Jtt'fV>'7^- h*c7)J: $ fc*K3fei:E]&L#*3fe*# 

O 

[0 10 6] 

( C ) <7>yjfeTffl ^ & — 5H^ fcM#t3tf> 7JV7--^Si: 35*S14-> 'J ^Sfctf-frtfoft-g* 

'✓J"J Ji^n tf;v (^?) <; v- h%t'<o£ 7 fc, TIB— ^ (20) -C^i" &<7)rt 5 

H 2 C = C (R 1 4 ) — R 1 5 — R 2 8 — [Si (R 9 ) 2 - b (Y) b 0] m — S i ( 
R 1 0 ) s - . (Y) , (2 0) 

R 9 , R 1 0 > R 1 4 , R 1 5 , Y> a> b, mfi±|E^I^C 0 R 2 3 it. t£& 

V^o ) 

[0 10 7] 

(D) <DMM. ! ®Wmm-?m^b*iZ>, ^S«y V ;vS^ttSMWJt LTI^Jx.(f 
3 - 1 4 0 6 8 , 4 - 5 5 4 4 4^**14, «*M4V 'J & * ^ 

~ts~f 9 y ^ ^St-y^vl^ttSt Kn fctifco 
[0 10 8] 

(21) -e^-r<b<7)^jf 

M + C" (R 1 8 ) ( R 1 9 ) -R 2 4 -C (H) (R 2 5 ) -CH 2 - [S i (R 9 ) 
2 - b (Y) b 0] « -S i (R 1 0 ) 3 - a (Y) . (2 1) 
(5£4U R 9 ,R 10 ,R 18 ,R 19 ,Y, a,b,m> tttifffiHRICo R 2 4 f*£& 
£ fi&Sffti ~ 1 0 <?5 2 -fiffi^^riSI^-^ 1 -ftgJS^Ji^)^ — -7" JVife^Sr'S'^-c^-cb- J: 
^> R z 5 t±7klt, Sfctt#fc*jfci ~ 1 o<^t;v^;v^> Kft6~i 0O7'J-;vIJ 

fcJi^*Sfc7 ~ 1 0 ^77^*JVS^to ) 

R 1 8 > R 1 9 cDm^-mi^kL-ClZ, -CO2 R, -C (0) Risitf-CN^flm* 
«3Tn%fc^&&M (II) Cok»T» 

*»Wo*'fkttlEdc»M*v^T, JI?j»«eSei3:3fc&#J (II) t LTfi, jfcjfeM "Cfc * t i: 



(26) 
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[0 10 9] 

co> itt^tt^it^x^riHk'&ft^l L^o jjP7X^'t4<7)^^-r;Wk^i: LT 
f±, * h h <j p< ;* jv h h <J x.*f- ;t )V Y gWt Y } ) "/n t: ;k ^- ;v h f 

[0 110] 

^-tL^^jnTtc^ttco-i-^r^'fb^-tft LT*i, hk> 5tR 4 - . SiY, (^:*. y 
\$Mfrmmtt&, rh l*^«*-c'if^*^^-e^T^)^t^ < t m± 
i ~ 4 <^&-c& »j % »*L<tt3*fctt4T**) -e* 3 iD7)c^'ttwa-> «J ^ > 

3r -> v 9 > > k'^ji-h'j^ f^y-/7>> 7 ^ ? ] ) n ^r->"7°n tf ;V h 'J p< h 3r 9 

<mm*> 

&M£fete&.M.M (II) LTIi, fcT-^E^tt (1)1 OOttSISC^L 

, 0 . 1-30 M*gB % IflKiiO. 3-20 <£ ^ $? £ L < li 0 . 5~10i 

[0 111] 

«flMMfcimft*>> 

[0 112] 

Vt7f-JWl/-K y/fiViyf'ifyJWk-f, y'T'f JViy'^y^l/- h 
> yVf^ivyx-f, - h, y ^ 7 f" H v ^ T 7 V ~ h> v 

t7fiViy'7 7 ^^f/myif^Vlz-f, y^^f JViy-f Vt^fJV 

m<D7,Xit^mm ; ty/f-i^ h 'J * hx- h ^f-;w^S h'H V^n *°^r-> 
Kfw^y - ^mit^-^o ^^y*7f- r^^rJHI?S ; t y 77*f 

h> T" h^T'ntf^f 7^- hf<7)f 7>txxf JVi ; TJKx^AfnT 
■bf;P7'tht-h, 7;i/= -^A h>j7;xf-jl/7-th7-frf- yM77"o*^y7 
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5> N x.^-;UT5y, yntTA/T5>, >fV^n^7 5>, /f-JV7r/x 75^7? 
>\ A^y;|//5>, ^-^ f-;v/' 5 > , 2 - xf ^ %/ )V T 5 > . /-JV7r/, f"> 
^75>, 5')'J;V75V > ^ , /^7 , ^75>, tf;P7 5>, Xf7'Jil'7? V, v' 
^0A^yjl/7 5 ^^WlgJSJJiSI— 7 5 >£g ; y^W? yxf;V7?>, v^n 
k'iV7r/, y>fV7nejl/7§>, ->7f^7 5>, y7?^75>, y*^fJV7 5 
>\ v ( 2 -if;i-A^->ji/) 75>\ yfyJV7r/, y*7v'J;V7r/', v-fef^7 
3>, y^T7'J^75>, ^fJWf7U75>, xf jV^r7'J;V75 y-y^V 

7f7'J ;V7 5 >^<7))!iJW^— 75 ym h V 75 ;v73 h y^->;v73 >> h 
y*y^ ;v7^ >^<7)fliJK2£*H73 ym ; F , J7 , J;v7r/ 1 *wjv73^ %f<d 

mffim^f&mrz ym ?vv ;v7~y >> x^t^t-'j^, h'j7i^7?>f 

?>7f«75 fijro*, foi<^7 5 LT, t;x^y-jV75 y, V^* J 

-;i/75>\ h 'Jx^/- JV75 i7xfl/> h 'J 75 y. h y xf v y T h 5 5 > , 
:frW;V75>, v'^OA^yjV7?>', AVy^7 5>, y*xf;V7 5 ^ 70 t'^7 5 

^->'JV>^7^, xf V>y'7^y, ^t^f^A^^, h'Jxf l/>y 
7 5>, yr — VV^ y7i^;^7x/v, 2, 4, (y7f^7 5^f 

7xy-)K *;v*y;y, N-y f A-tA-* U 2-xf jv-4-^fW^ % / 
-JK 1, 8 - v7-if kf->y n (5, 4, 0) -yy-r-ty-7 (D B U) ^<DT 5 >3Hfc 

&&\,>l*Ztih<DT 5 ^^b-^tl^* (7)Jtg ; 77 , JJV75 

n/*«oSJS**4^ttfi#%oJ: ? & 7 5 >*-fk#Wt*««-fk#»fc^EJE6«*J:0' 
ii^ti ; r s y t&¥&&m.kfrh&htiz>i&.fr?*#v 75 mm ; S*9?># 

•J75 y t x*^r^-fb#tttoSJ6^dE* ; r -75 y 7n h y y h^^'y^y, y 
-T 5 7 7n bf )V h y jc h r - 7 5 y "/n tf ;w h y >f v -7°n jK^f ->v 9 > n 

7 - 7 3 y y°n t: ju-y f;i/y^ h y - 7 5 y 7n tT ;vy f;vy x h^v'v'5 

> > N- ( /? - 7 3 y ;V) 7^7'nf;i/h'J^ h^y->7^> N- (^-75^x 
75 y 70H';i/^f ;Vypt Kyy7/, N- (|5-75;xf-^) T 5 J 7°n fcf 
^h'Jxh^yy^y, N~ (,S-7^xf;V) 75 / 70^JV^t f;Vy?x h^yy 7 
y, N— (^-7?yxf ji/) r 5 y 7n t? jv h y y v/n*°3r->->7 7 -?W F 
•7n \d)v h y y Hr N-7x-jv- 7 - 7 5 y 7at';v h y y F^y-/^, 

N-^>y^- r -7 5 y -fuMfrY y y N-tf")V^>v)U- r -T5 

y 7n t' ;p h 'J x f + y-> 5 >f * W i t^tl So itz, ztihtm.'&Ltzmmfc 
-e&&> 7 5 y ^It-yy jv^y ->y ;Wk7 5 y jku v-, M7 5y-/7>i# 

, 7ix;V75/SH7JV^JV->7>', 7 5 / y v Mk-> 'J 3 - >f ©7 5 ^ S^tt & 

v 9 y ij y yy > y^J ; #c7)-> 9 y - $ t> n litt^itttl, 

?)^o-> 7 y - ^liif i s o 

[0 113] 

O CJtLTO. 1-20 gP^JSW JK, 1-10 BB*q£i::# ^LK -/7/- /HIS 

fl-^jiff l»< 44W*4o -77-^ ->5y-/nii^tt«i^E^*36«ioieH*±iBi* 

'It * *!HS 1- 4 fc <> ^ «*flMb j|* «E ^ffl^S^JftL^o 
[0 114] 
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[0 115] 

iHt>^7 5Wt^oE^i»i, (I) l 0 0E*§BKM 

LT 0 . 0 1-5 0M*8|JjgjR* , ff4L<, StO. 1 ~ 2 0 m*gf$7) s cfc *) $? 4 L</> 0 7 . 

«MkRJB*«^fl-fcjiff LJi< &&S§-£-a s &&o -7j\ 75 >"fk^» ©E-fr**^ Oii^ 

[0 116] 

[0 117] 

IK, TflE-tt^ (3 7) 

R 4 9 a S i (OR S0 ) 4 - (37) 

©IfcftofaKilfc-c**. ?f>c, alio, i, 2, 3m>-f*ia*-e*>*o ) ts?M75 

[0 118] 

y'7xXjV->'xKyy7>, F 'J 7x^jV^ h^fyy^^f (3 7) 4><7> 

r 4 9 t>\ ^ii[6-2o^7'j-jvit*si^ s , ia*«<oflWkS]EB*iDja-^*«i* 

[0 119] 

z<otT'(%it&to<Dm&mii, \£=-frjf&&fc \ o osp^mlto. 01-2 oswijta* 

ltf4L<, 0. 1 ~ l 0gBtf s MK$f 4 L^o ^^fc^ZI?>E^fi5& s £<£>i£H£TlelS t 
[0 12 0] 

®<ktt«E-@-fb3W<^ffi«^«SJn*»i, ^IfeW^-jK:^: ( 1 ) * (6) -c£3*i*if 
<ts*4ifc*«ijril&-iNfc;& 0 

, f LTU, y - - f 7 ->7 h 7n h 'J^ K y -75 7, 7 ->fv^T 

^ _ j. -f u yf )V y y j. ^ ^ ^ v > y — -*f 7y7^ - h7nt';i/^ f ;Vyx h + W 9 
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>m. ; y -75 J~fu \L)\< h U > h^r->V7 7 - T 5 y 7°n tf ;i/ h >J J- h * ->->7 > 
> 7 -75 y /ntf;i/ MJ*fy^n#t*/->5J', 7 - 75 y ^nt';i/^f JVy^ h^r-> 
v9>\ 7-75/ 7*0 H"JM f J^/ x f =^ y-> 7 7- (2-75/if^) 757 
-fu y >J y. h*z/-y?y, 7- (2-75/xfM 75^^n^f^h* 
7- (2-75/xf Jl/) 75/7"n(f;i/f'Jxl-^yy7 , A 7- (2-7 
5yxf;p) 7 5 y 7 o n' ;v 7 f JV y x > ^ y y 7 > , 7- (2-75/xf 7 5 y 
7nt'jvfnv7n^yy7>, y - ^ H F^n k!^ h ij> b 1 5/*/9 N-7 
x-JV- 7 -75/7n^h'J> F+yy^, N-^^v^- 7 -7 5 J 7of^ h 
•j y h^5/->9 >\ ^-]£=u)V^<y~y)V- y -75y7ne;Vf'jx Y^'y^yy >^<D7 
5 /S^ty7>g ; y ->JV*7F7nif;n^ h * 2/5/9 >, 7 -^^*7b7o 
tf/u h >J jl > % 7 - 7 f 7n ;Vpt f ;v->v h ^ -> y 5 y , 7 -y;W7j 

7* h 7"n t: x. h*Zs*S7 >^<D* -f h %^ s yy >® ; 7 - y* 'J 5/ s s 
7ok'jl/b'jy f^y->7>, y -^'JyK^y7'nt 1 )VHJxh^yy7>, y-^'J 
yF^/T'newfJVy^Kv'y?'/, /9 - (3, 4 - 5/->y- n^*V ^) -x- 
f JVh'^ h^yy?/-, /? - (3, 4 - 5/ v y n 's 3r v ;V) xf-fl/b'Jxh^y 

l/jv^^x-m^-sh^m-s^y^. ; /? -* ;v^^yxf;vh'jxb^ 5^5/9 /? - * 

;P^^5/JC-^;V7i^;vtf^ (2-y h^v^b^v) 5/9>^ N — /? — (# 
9^) 7 5 / xfjp- 7 -75/7Dt';Vf>J^ h^r->5/9>^0*;V5K^r5/->9 >^ ; 
if ji/ 1; ^ ^ -> */ 9 *, % tf ;i/ h u -x- h # 5/ 5/ 9 > , y-^^^'Jn/f;v^^->7n 
t';i/j)(f-jvy^ 1**3/5/ 9 >\ r -7 y ny ji/*4r5/-/a bf ;vy 9-;v h U a. h 3r5/->9 > 
*Otf~^SI^lSi3Biat^5/9 >3S : 7-^0070^ > 'jy b^yy7>f^0^ 
y^'yyym; hVx (h^f + yy'JJV) ^fyy7^l/- hf©^Vy7^V-h 

5/'; ;Wk7 5 y M75/y7>i#, 7xX)l/75ySI 

7;u^r;P5/9 >\ 75 y v- y Mb5"; a*- 7n7^^vy7^-by7>> 5/ 'J Mb 

[0121] 

*»W i:fflMy7>* y 7° V y ^i^ **M4?/ 'J tf ~ 1 0 

ogBKttu 0. i~2 0»It«I?n,#c, 0. 5-1 oMI-effflt 

ill***, -f&to^ *'7^> 7;V5x 7 A, 7,7-yVT,^ ffi. *;i> ? ir<Z>& 

&tf, 7y->;;w tfUJ^r-JK 5K';^9-l/>> ^''J/ok'VV, 

[0 12 2] 

->7 7 7'J >^J^^#^t #fcRje3*L4v*j&«, 0O*.tiN -xjK*->» 

[0 12 3] 

nf>^#tt#^J(i»-r^» - t KJ: •9**#^M-r*»3lMt*3fc#i"4ik* , "^S*o 
#KRjSli3*Lfct/>3&t, ^^te. #Jw^--f A//04 4r^>^JR*#lfiH#-r*»*tt*lft± 

[0 12 4] 



C30) 
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<*imm> 

^7i- h&<?)t) >m.j^ATfrM ; h y ^ y f n^tJi'S ; *°y *f-v>*#y - 

« - > f ^xf i/>f <7)#.j ; 'J v 'f'J/rV, ^'Mv/f V 

>7'J3-)K # 'jT-o^l/y^'Jn-K *H 'J t h v * f- V > 9~ «J a - Ji^e>*K 'Jx- 

;^<?5x^i|r->or|@^i|m ; -b/^v'^SK, T^t^S^ 7-l??>r>*, 7^;Vtf0 2^S 

MS ; T9 y )\;Jk*SMM*1&Z>t-f2> tf-^*y -7-£a*Oyr£-eft^LT#£>*L 
[0 12 5] 

£ 53-?* 5 0 0 - 1 5 0 0 0 <a£##T*4&53^^iBjfflli^ «gflir*"4££: 
[0 12 6] 

±IET^^nrW<7)^^)^^fi:{i. 500-15000 t1E«Lfc**, £Ft L < f± 8 
0 0 - 1 0 0 0 0 t), ±yfiL<iil 0 0 0 - 8 0 0 0 T&4o ^^S^Mfti - £*4 

&4 0 
[0 12 7] 

t££ J: Wfcte, ffifi&'&o * ^ tf •=■ W if - "C & ( 

* r * y ;^m^#5W£ l < . t 9 x ) h K.&t t^ 0 - <£>r * y ;v 

(USP 4 4 1 4 3 7 0, #8188 5 9 - 6 2 0 7 , 5 - 5 8 0 0 5 . #S 

¥1 -3 1 3 5 2 2, USP5010166) KTftftS § »* «t >9 

ffiLK LT(i#tc|Jg^^ tt^V^^S5^fi£p D pU P v'J -X#t^W fcft* ( 

X»#fl-l 9 9 9^10 ^-^#hs) 0 fl6o#j*ffifc try if ;vS^te^r 



(31) 
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[0 12 8] 

Mfr?wMM<DfrTmfrjfi&!%izmfc2ti%^j)K sfc^i turn t L< , 1. 8 

ttv^o 1. 7&T*U *) jji L<, 1. 6 &T* J 4*3$Ji L< , 1. 5 JSLT^S <E>K» 

iu<> i. 4wwn<, i. 3&t*«**# * t^c 

[0129] 

±IE*4HF-l!riDjW4r*tf^rilB#Jtt, Pfet«ffiUU<, 2ffi&±£#ffl LT<b «fc ^ 

[0 13 0] 
[0131] 

TO*J*Jlv>* M\ BRSgSJifcv***, if-^M^10 0il^:^Lt 

5-15 OliS, ffSKIil 0-1 2 OfifS, *t>^Sf4 L < I* 20-10 Ofi* 
gSt^So 5 *JM**»lNilinHjW Lt(7)M«L4 < & »K l 5 0**§B£Mx. 

ftf^k'y 'J * > ^ii'&v'; Kn^ K 4te;jt^lL 

^a, 117^-/7^, Hv)±, j^fife^v-> ^v-, ?)v^, mti-?y, 

hi-y xm^y k mikm~$fc, t^s^aim**, •?<; > >«■ 

[0132] 

i ti 9 *» -efitt^ttv- >; # , 7a-A^'J*, ^ B e B 'I4-> 'J * , mm*y 'J * > 

[0133] 

c:tLt J ^#-e^coi^^®'fb!^*#7i:v^^^{±, a-a FfJ it* 
^ H B H 'tt -> •; 77 , -aii! ->•;#, * ^ - , * i/ - & j: xrmteMwm * t*^ e, s 2, 

fc^Tfc, Jfc^Wfjl (BETt»U) ^5 0m 2 /g^±> ifi# 
50-400 m 2 /g, L < ti 1 00-300 m 2 / g 5gj£<BS*»5lMfcS>>' 'J 

ifti L^ 0 $^-e<7)g®y6 J , ^-;P7yy 77 y ->9^f>, y? n*°<; 

-> D * "9- > (7)^r« ^ ^ |f iffc-^ Sl^MS Zflfcz/VfJ 7>'H Kjffi 

[0 13 4] 

*tSilttOJ(fV>v; 7>^7t*#<7)«t tm#6U£$]£ LTfi, #fc|£5e$*L£v>?&<, 7a-A 

#ttI3R<DN i p s i l^flf^^o 
[0 13 5] 

A , »-fk«-fe, BMfcIEi&*5 «fc >^»^MtftLJi>7tW^^JlI 

•e§*o fcfc, -iftttK, ^**^v^Aii, JtOT»*vjN$^t N «<fc«i<fcflfc»r5*J&. 

[0 13 6] 
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mmm^x r ;u#o*««j^#a#®«ttsi » £ «t -> 9 > * ? ^ y > * * - 

fe$*L**>OTJi* *7°n>m> a^'J^BK ^9->v=f^$> *yuv^> ?>"r* 

* >; •> A r /MS BS-f * ^flSflmSU ifc7^^>«>^)i'*>l, 

>#®f&14jW^jft«^^?,it*o £<^ffi&3#Jo«kMU\ ^I*^-)AC»Lt, 0 

. 1 ~ 2 oM*%<??ieH-e*!iS-f i l < , 1 ~ 5M*%cofEH-e^a-r^co^i 

[0 13 7] 
[0 13 8] 
[0 13 9] 

fctt* JfcftiB»©«5&M . 5m 2 /g&±5 0ra ! / g JSLT<^4><7?Wf L< , 2m 2 / 
g&±5 Om 2 /gJ^T^I^tfi L< > 2. 4mVgW±5 0m ! /g TOU 
iL<, 3m 2 /gJJt±5 0m 2 /gTO s #Cff$ U>„ Jt£Si*rt , l. 5m ! /g* 

[0 14 0] 

it0.mm<Dmta, mfex&t ltj is k 5101 Kmctfr* 

9. «0fe«St LTfi, *t*»^9f*<^Jfc*W»*fe»S S - 1 0 oa*ffl^*o*«Jffi 
[0141] 

o #fcR£tt3*tfcv>j&« % ^!lx.«*\ j&Sfcjs&CTJtlUBltWfltd*! • 5 m 2 /gJ^±©l 

o 

[0 14 2] 
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0 0 0fi*^i6HTM£fflt-&£>7> s fcf t t<> 2 0 - 5 0 oMSBoifcH-e'lfcffll- 

J: «J*f * L < % 40-30 oSM^ftH^fcffll-fc^WfcJf* L^o BB^fi* s 5 M* 

^ ioo oligf^i^* tmtmfe^ftitt^Tti c t *« 

< ft* 

*^©*#4<fcT*ie£l'£**<«* i fk ffir;* Mb* IS* 1 1 £ t 

[0 14 3] 

4 ?-V>mmSm\ (CMC) KlElRSftT^fcJ:?*:, |g#lmra£lT, flfSLOi 

5 0 0 fim&T, MKftt L< l± 2 0 0 ^ mJ^T^^M* £ vMi#ttJt*>##*"C*J[fc S 

S^t^^ L<, MfcttO. 5g/cm 3 JSLT-C**»^+S#*fflv»&£fc*«ffi L 
[0144] 

Lta*«ig^jio*^-y, ^^1^^-1:^^-2-2 8,. EMERSON 
& C UM I N GScCOM I C R O BALLOON, PITTSBURGE CORNIN 
GI^CELAMIC GLAS SMODULES, 3 MS£<7) GLASS BUBBLE 
S> is*J Zsifr-y t LTfi#?ft©Q-CEL, h^E-SPHERE 
S, 7 7^7 7ya;^->i:U, PFAMARKET I N G§=<7>C EROSPHER 
ES, FILLITE U. S. Al^FILLITE, 7;VU^->UTDSM 
II^BW, y^a^r^-vi LTZ I RCOAU^HOL LOW ZIRCON I 
UM SPHEES, A-**y^l/->HT^t?g^V*^7x7 1 GENERA 
L TECHNOLOG I E S # - 7 * T* s "fp|R S *LTi/>& 0 
[0 14 5] 

[0 14 6] 

S^UCARl^'PHENOL I C MI CROBALLOONS, ;W~>k 
LTEMER S ON&CUM I N G^EC COSPHERES, WM'W'- > t L"T E 
MERSON&CUMINGS^ECCOSPHERES VF-O, ^ 9 - > £ 

LTD 0 W CHEMI CALS^S ARAN MICROSPHERES, U&y J y 

* y h^vx.? x/^yjziu, t&^cfftfliSilE©^^'^* Koo^7x7, *° v * f- v- > 

y t LTARCOPOLYMER S U^DY LITE EXPANDABLE P 
OLYSTYRENE, BASF WYANDOTE Sc?> EXPANDABLE PO 
LYSTYRENE BEADS, mti&MZ f- V V - 7 9 U A'Hk^Jl'- V ii B =*" 
AMc?)SX 8 6 3 (P) i«, Ui)|t?Jt"Ci'^. 
[0 14 7] 
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IB 4 "5 £ mmitzit^x vwy-f&tztbKfemztiZx, 

[0 14 8] 

<fiO. 1-5 0^, Ii:0IL<liO. 1-3 0«|T-fffl-eH o :w« s 0. 

H-£ii3 ~ 5 0£&, SEfcjJS L < (±5 ~ 3 0£MJ£ U^o 
< to&MSffl > 

(omimmat m n « , # irr ami:* *>s i §s#tt * iME-r * *M*fiSE 

[0 14 9] 

y ^ yy? >\ r - ^ i; -y K3f ->"7°n if A-^ f-jVv^f y yn^y ^yy5>'f OT^^JV 
>f y/n^; 7 - ^ 'J -> K^r^n ifji/pt f-A> V* ^ y-^U 

-> F^rv'T'n fcf ;i/ h ij y j, iSr->->9 If — /U h * > , If ^VvM ^ A^ h 

tyy^y, y-T^/o^ji/f'J^ f+-yyy>, N- dJ-T^if*) 

K-h-f y -fu\£ h 3risi/?y^(D'Utt%&^'?2>T ^^*^-y?yM ; v"J 

<yyy-^tft^!|> 

W«>flHMfe|Bjfc & li , flMt & ^ ^tx.^WStltJtt-y^y- A"£#ft# 

[0 15 0] 

■>7^-^lfft^©-o-c^JM^ l^^v-^y - A^^-r&lfc'S^i, 4f K 

(CH 3 ) 3 SiOH, (CH, CH 2 ) , SiOH, ( C H , C H 2 C H 2 ) , S i 0 
H, (n-Bu) 3 SiOH> (sec— Bu) 3 S i OH, (t-Bu) , SiOH, 

(t-Bu)Si(CH 3 ) 2 OH, (C 5 H 11 ) 3 SiOH, (C 6 H 13 ) 3 Si 
OH, (C 6 H 5 ) 3 S i OH, (C 6 H 5 ) 2 S i (CH 3 ) OH, (C 6 H 5 )Si 

(CH 3 ) 2 OH, (C, H 6 ) z S i (C, H s ) OH, C 6 H 6 S i (C, H 5 ) , 
OH, C- H s CH 2 Si (C, H 5 ) 2 OH, C, . H 7 Si (CH,), OH 

(7b7sft, ±SE5^C 6 H 6 Ii7x-^l^ C, o H v {i^7f-;v^^75-To ) 

^<^>ct^4 (R- ) 3 SiOH (jfc*fb5*;+R" im-ttz\mm<DW:%k*>L<ii$mm 

[0 15 1] 
lit 7] 




HaC CH3 H 3 C /C H 3 

Si-O v ^-Si-O^ /C H 3 

\ „* A 

3 CH 3 H 3 C CH 3 



[0 15 2] 
[ft 8] 



40 
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CH 3 CH 3 CH 3 

I I I 

H04si-0-^-R HO-Si— 04si-0-) jr R 



H 3 C-Si-CH 3 
O 




[0 15 3] 
lit 9] 




[0 15 4] 
[it 10] 
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CH 3 




HOHsi^CHg HO-(Si^CH 3 
CH 3 




[0 15 5] 
Kb 1 1 ] 

CH3 , . CH3 



H0-{Si-O- ^ ^ >-o)-si-CH 3 
CH 3 CH3 



CH 3 CH 3 

HO -{ Si - O { CHA- O)— Si - CH 3 
I m n | 

CH 3 CH 3 



yomm^x^&o i^^^Tis-^ (45) l^o 

(R 5 8 ) 3 S i 0 H (4 5) 

(5£<K R 5 8 0?) lffi<7)^b7(c^*^^i-o m%.<DR 5 8 (ilWl-T-^o 

R 2 7 fi, t-^;vS. 7x^)VWIL(, £ «b 
[0 15 6] 

X^m^X-^V) , j&j^fcfl^*^* 3 v» (CH S ) , Si ohw I 
[0157] 

-hia, 5W3fc lflo^?^ -/l^Sr*"*- lf^^*E##«>««tt->V 

TftKimvsjy-jum&mT&it&yo m&frmtk&®>) # s > ±ie-^ (45) -c 

*fis£ (4 6) fi? ft&i^#jJ^KTfE<^b^?£ - 1 &o 

[0158] 

N, 0-fef.x (MJ^^V^D JV) 7*h7?K, N — (f'^fiVy'J^) 7-tF7^ 
h\ tf* ( h U jVy'j ;v) h 1J7HD7* h7? K> N - ^ f->U- N - h 'J ^ f- ;W 

;i/ h 'J 7Wnrt h t 5 F> tf* h y ;i^^> N- ( t -yf^y^ 

^i/';;V) N-^f;vh'j7^D7-tf75 K, (N, N-^W^) MJ;*f 
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p< f-^v' »j ji/ h i; 7 n^^>^jv7t^-f, h >J y 'J^7iy+->K, n - 
y y ~;i/co h y MktK 2-if^^t>''-JV© h 'J J + H'i'y 

>; y fJVy 'J )]/) ffc^ '/ ^ x 'J 7 V h - >V<£> h'JT, ( MJ y ^ JW> 'J )V) \\M, ^ > 
^jc>;^ .; j.-jkt)^ h 9 ( h '^f^/'J A') tttJv (CH 3 ) 3 S i NHS i (C H 
3 ) 3 > (CH 3 ) 3 S i NS i (CH 3 ) 2 > 

[0 15 9] 

[it 1 2 ] 

/ 0-Si(CH 3 ) 3 <f \ O 
H 3C-C vV \=/ N _c-N-\v // 

N-Si(CH 3 ) 3 ( H 3 C) 3 Si / H XX f/ 



(H 3 C) 3 Si-NH-C-N-Si(CH 3 ) 3 <H 3 C) 3 Si-N^J 



O 

F 3 C-S-0-Si(CH3) 3 
O 

fWICffflTl&^toM^t^^^^y (CH 3 ) 3 Si 

NH S i (CH 3 ) 3 ri»#fcjif i L^o 
[0 16 0] 

-iSit (4 6) Tg$ti^><^^^?^ L^o 
( (R 5 * ) 3 S i 0) n R s 9 (4 6) 

R 5 8 it, yf-;t^, xf-;vl, tr-jvS, t-y'^^m. 7 ^ - 2 L < . $ <b 

icy f-;i/g£tfs0£ l^o 

(R 5 8 ) 3 S iMii, 31l<7)R 5 8 ^t^f JVit^S f 'J^f JVy'J ivWCJf 
2L^ 0 tfc, n(il~5WSL^o 
[0 16 1] 

y-JK i*y-;K n-y^y-^^ i - y ? y - ;k t-^yy-JW n-^-y^y 

y* >; d - ;k ^'jxfi/y^ijn-^, 7*ni;v>^'j3- ;k v 7°n tf v y y* 'J n - )v 
^ 7"ntf l^>y-«J ^ ->'^ - ;K f F7^f ^>^'J3-JK ^'Jf b 

Sl$> y-nt^/f, xr-T'J^iL ^> 

r^vjuwt, yyy;;v^> 'V-^t, v;ve>$L v 
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^f^7 5>, y'xf^rr/, n-^wr/, 4'5r/-jvf^7 5>'i; 

75 K % ^>X75 KfOi7 5 N, N' -y'7x;j^if ©III; T 

[0 16 2] 

-> y n >; K^-yy, ^ ( t - 7*f-^) ^o'J Kfoi o 'J Mbjffl t tUftf ( 
R s 8 ) 3 S i *t £ ^t-^nr>'*^^^f^^tKJSL#2,*^^-r^>'fk^^R^ 
irCJ: l^&i^-e^&T^ i *L f> Cig $ Jt* <7>-Cfi& ^ (fc/iU R s 

8 fi-h&L mm-e&Zo ) e 

[0163] 

±IE-« (4 6) X-m^^^^^M:^^^-r^ t > 7'Jn^->h^f)V-/7 
y, N, ( h iMf^VJ/W 7-bf75K, N- (f ')ptf ;V>"J 7-fe h 

75 h\ \£t, ( h >; ^fjVy'J ;v) h x ) 7)V*UT-k h75 K, N-^f-JV-N - hV * 
•f-fri/y )V y ij nr-t h y 5 h\ if* MJ N- (t - 7f JVy 

N-^^h'J7^D7th75K, (N, N-^fJV75 7) f 'J 
^*-/5>, (N, N-vif^75 7) h'J^fJV-y7>, A^f^f JVyy5f > 

^ l. i, 3, 3 -7- h y j^)is¥^7*f y, n- ( h y ^f-ju^y jv) >f 

h 'J ^ f ;V ;V h 'J 7 ^ t O ^ ^ > ^ * 7 * ^ ^ h , h U^f , J^7x7^f->K, 
'ftl^J. -trU ><7> h ( h t; y -f-;i/->- y ;v) h 'J ^ fn-^'/n;<>© h 'J 

( h y y u ^y^x'j^'j h - jkt) h y * ( > y tf-frZ' y ^) <b$K 

[0 16 4] 

-jftst (((R 60 ) 3 SiO) (R 6 1 0) , ) , Z-^Sfc-Tit^-CSSJ: -9 
*-ft<£«K CH 3 0 (CH 2 CH (CH 3 ) 0) . S i (CH 3 ) 3 , CH 2 =CHCH 
2 (CH 2 CH (CH, ) 0) 5 Si (CH, ) , , (CH,) . SiO (CH 2 CH ( 
CH 3 ) 0) , Si (CH, ) 3 > (CH, ) 3 SiO (CH 2 CH (CH, ) 0) 7 S 
i (CH 3 ) 3 

3\ R 6 1 fi&£fti ~8 <D2ffiV>&t1t&%&, s, t tt!E<*>S8fe-C, sf*l~6, sx 
tfi5&±, Zfii ~~6«<t^M) 

[0 16 5] 

J: y K ira^V9y-^&*#-*"4ffc#ft*£fi£L#&4t<£ 

14*^tM»li7xy-^, i75 hmo f 7*3-;v«^JL<, *&tfcjc3K3- 
[0 16 6] 

-tie^^co^-eti, n, o — if* (h'j^f^y^) 7*h7?K, n- (by^ 

fJl/y'Jjl/) 7-bf75K, h U ^f;Vv'V*7x7^v' K, n - * ^ ^ ^ - >»V<7) h y * 

f-;i">y A/ftft, 2— a.^;i^^\^-9-y - jk7) h y ^ f-jvy y ;Wkfti% ^>j-t'j>©hU 
(h yyf-;u>";^) h'^f-n-fl/^n/r/ohy^ (fj^fji/y'J^) ftft 

, h - pj^ ( h y y y ;v) 'ft:^. ^>^jci;^ij b - )p<d-t 

[0 16 7] 
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[0 16 8] 

<JiO. 3~2 0M*tB> 3?>fc£P4 L< Mt 0. 5 ~ 1 0 M*g&ifo(jn"C § * e 0. lH 
[0 16 9] 

<f-^vtt#^j (s*LRfjhjW) > 
[0 17 0] 

y^A^o^jR^jg^s^jf e»tt*o ittf>f-^ (irti^iUry) fima-effl 

BOSfciffig (fttfffi) CI BH, SlTMti 1 2: K J: ») Wb* *4 t i: ^"CS 4 
[0 17 1] 

*fi#D7*y/MWb£.jfctt, TIB— itt* (4 7) "C3c**t4^fifll3fcSr*-}-4J^*#, * 

CH 2 = CHR 6 2 CO (O) - (4 7) 

R 6 2 (i7jc^> ^H^i ~ 3. o<^t;v^^3£. m^^6~ l o<or«J->w*4fc»i 

)kM%L7 -10 ^T^l/^vJ^^to 
[0 17 2] 

^D-;V^(7) (pt^r) T ^ ;p gfc X * 7" ^MK ', ^MtftfV frT^Zlfafc 

& # U jc - ^ ;p # ^ _ ^ ^ r£ £g ^SjK ij x - -r )V & *° U * - )V + "C tf - )V^h^c J V - 

* 9 y * i t jc i <9 # *l* *° y ?K y ;k U x^r^ttiS 

SL&fc-?$>t) % ^-;v^<7) 7? y ;v»x;*-rJMK ; 

^ 7 i ^ - JVAI^ y #7 <y ^ If ff)X!K^->ii t y /WK&Kt&S** 
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[0 17 3] 
[0 17 4] 

tofr**ll&ft3(RU: LTJnAfc:^ r«*tt»IIIJ (BB*H4 7#3 J! 1 7 Bffi 

us, epn^^ajjsgpi&ff, 9 3H~, i o 6i*?>, 1 1 7i~) \zwm%m*&&*) > 

[0 17 5] 
[0 17 6] 

*®ftte*&ffMU kf-^lRS^#l 0 OIMCSLTO. 0 1-2 0S*»iD-T^<^ 

WiU>, 0. 0 11i»fl±iW?<> 4 7t 2 OEfifBSrMx.* tmte^O 

*»B©«ft14*ajftfcfctt, #RfcJfctT£**ft«ft1£*R*«jbnLTfc&v*o 
imim® M t it y ^ (ft <t> hi ^ k J: »9 ^iftfE-f b -e § * ^ftjfp* * # r 4 ft* • -e * * o 
i^^C*ft«fttt*JI*«SiflIi-4ifcKJ: «K *ft1ftja****ftS*fc*<^fllft*l5 
®<7>*f#f£ (M * y * t i> v> -5 ) # & o £ if z> £A«ft*ft1ft*bKtt 

as5Lt«fkt4lts*irt*4o-c44, ttiJW43&A«ft«ftte*StH^ Miff^ 
l BHMtiitPJ: »j®ftS-fr* *„ 

[0 17 7] 

LT&t>tL&&fcr fr* y p^|| ; fgtSifSfc: «t V)m±2fltz7? 'J )VM*#^ xsJ**->' 
3M*!h> y'j3-^|; l, 2-* M Jr^yi>, 1, 4-#'J^^^*, C5~ 

[0 17 8] 

±-UMfc : yJ^>%iJg.&fo<7)Mcifcffl k LTti, ??^x>, ^nn^l^v^ ^fV^U"/, 1 

iti^yx^M^t^S^ttS-ttST^ 'J h '1 /K U>4 * 
■^>M#**«±ftt4*J: "9 P*I^?*t#e>*l4NBR, S B R 3 s <*>£*#* M 

[0 17 9] 

^A*ft«ft14»St»i, ^Ute^/B^Tt J: < x 2tti2l±Sr#fflUT"bJ:^o * fc^&Kft 
®ft» Jf t (Wip#{* Hlft^-fk^jEB 4 K 9 >f * - i: 

77>f^ t7TJ'I^3-')A, *^f^Sa^h, *^fJH-^3-">Af 

[0 18 0] 

£*C*ft«ftte*JItt, lf^;v^S*#l 0 OMSg&KttLTO. 0 1- 2 0**»iH 
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-ft^UffO rS^##fO*-fkkicSifl:J (2 3 5 - 2 4 2) *fc|B*3 
[0 18 1] 

M&MT, MARK PEP-36, MARK AO- 2 3 ^<7>^* x- -f ^ (&±^T 
tit Tt*J) T — if T^it^-M.) , I rgaf os38, Irgaf osl68, Irgaf 
osP-EPQ (JtU_hv>-f tit H#f-/-?#^ ^f-fi) ^<7)J: 9 'J >^K-ftl»jhS!l#* s ^ 

[0 18 2] 

2, 6- -7- t e r t -/f ^7xy-JK 2, 6-v-tert-W 

, 2' -^l^tf* (4if;v-6-tert -'/f JV7x7-JV) , 2, 2' -jrtf^ 
l^lf* (4^f;p_ 6 _ ter t-7"f^7x;-;V) , 4, 4' -yf-ux>tf* ( 
3 -2i-)V- 6 - t e r t -/f ^7x;-JV) , 4, 4' fcf* (3 6 

- t e r t -7f^7 x. J -/!✓) , 2 , 5 - V- t e r t -7^JWW Fn^f7>, 2 , 
5 -">'- t e r t -T^jl/M F^^^A F 'J ^H'^'J [3 - ( 3 

yy*~n,-}£z. [3- (3, 5 -v- t 4 -t kd+v7x-m 

M , 2, 4 - If*- (n - *^^^^*) - 6- (4-tFD#>'-3, 
t -7f-;i/7-'J y ) - 1 , 3, 5-Hi7y^, / < , /^ l J7 l Jf)V-Tf7^7 [3 

- (3, 5-y-t-7f-;i/-4-ii FD#y7x^;P) 7"ni;^^-h] , 2, 2-f- 
*-7xf [3- (3, 5-^-t-7fJl'-4-tKn^y7x^Jl') 7"nt* 

h] , 3 (3, 5-v-t-7 , fJl'-4-tKo*y7x-^) 

7nfe"jJ-*- N> N . _ A ^t^fi/y^ (3, 5-^-1-7*^-4-11^ 
^y-k Knv-ytv? p) ^ 3, 5 - y- t -7*f ;v - 4 -t Fn^->-^>y;i/7* 
*7**- F-->*.x?-;i,jl*^;W 1. 3, 5- 4, 6 - F 'J * (3, 

5 -v- t -y*f-;U- 4 - £ Ifo#-/^> v^) ^>-lf>\ tf* (3, 5-v-t-7*f- 
;l>-4-k Fn^yA*>v?;v*7*V®xf;i/) *^7^A, MJ*- (3, 5-v-t 
-7ff-4-kFo^y^v->';v) W W 7 J* V - K 2, 4-2, 4 -If* [ ? 
f-^f-*) o-^l^V-^> N, N' -e* [3- (3, 5-y-t-7*f-^- 

MJ^ (2, 4 -v - t - T^l^^x^) 7*77rO, 2 - (5 2 - K 
Fn^y7 Z -jv) ^>y*F'J77*-^ 2- [2-t Fn^-y-3, 5 -If* («, « 
-v^f-;P^>-7;U) - 2 H - ^ > V F V 7 V*- 2- (3, 5 -->'- t - 

7*^-2-kKD^y 7x x^) ^>V*h U 7V-/K 2- (3 - t 5 
^*-2-kFn^y7 £ -;v) — 5 - ^ O n > 7* f 'J 7 7*- ^ % 2- (3, 5-v- 
t-7f;i/-2-tFn^^7x^^) -5-^nn^^/hV7 , /-'V, 2- (3, 5 
-v'-t-75;i/-2-H K0^v'7x-^) ^VVHJ 7V-/K 2- (2' -kKn 
+ v-5' - t ^ 7 •=-;!' ) -^ , /HJ7 , /->, p-f-JW-3- [3-t-T* 
(2 H-^t>V h V 7 V*— 2 ->f JV) -4-HFn^y7xx)i/] 7"nk" 
h-^i; jc^i^^^ri; 3 — (5>^il)3 0 0) t<7>M&%>), HK0*V7xiJl/ 
^>VF >; 77*-;^^, 2- (3, 5-y-t-7f^-4-tFo^y^7y^) 
- 2 - n -7*f;V7n >&tf* (1, 2, 2, 6, 6 > 9 * f-J^- 4 - \£ ^ 'J vJV) 
> 2, 4 -->'- t -7"ffl/7*-^- 3, 5-'7-t-7fJV-4-liFn^y^77i 
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[0 18 3] 

SP-N, S*?y?NS-5* S??y?NS-6s /^9?^NS-30, J v 
^ 3 0 0 , ^7^NS-7, y^77^DAH (JBLt^-f ft 'b^rt«fH'ffc*Xj|KR) 

1 MARK AO-30, MARK AO-40, MARK AO-50, MARK A 
0-60, MARK AO-616, MARK AO- 6 3 5 , MARK AO-658 
n MARK AO-80, MARK AO-15, MARK AO-1 8, MARK 3 
28, MARK AO-3 7 (Ull^f tt^Tf *7-*W8) , I RGANOX— 

2 4 5 , IRGANOX-259, IRGANOX-565, IRGANOX-1010 
, I RGANOX- 1 0 2 4, I RGANOX- 1 0 3 5 , I RGANOX- 1 0 7 6, 

IRGANOX-1 08 1, I RGANOX- 1 0 9 8 , I RGANOX- 1 2 2 2, I 
RGANOX- 1 3 3 0 , I R G A N O X - 1 4 2 5 WL (lik±.\/^"ffl & B %^-t*iT4 •=¥" 
-«) . S urn i 1 i z e r GM, Sumi 1 i zerGA-80 (&±V>-f tLfcteSft 

[0184] 

M^LT&&^* f>C 3 5 3, f^t*>B7 5 (JSL±v»-f *L«b B -K+rtiTJ * 
[0 18 5] 

&mr<0 tmfr : ¥*m<D45'(kk£fe > lkl ( 2 3 5 - 2 4 2 ) ^fcSEfcSatTfcg*?) 
[0 18 6] 

tT > P, f-J? tf> 2 3 4 , -^J? tf > 3 2 0 , tf y 3 2 6 , f-J* tf> 3 2 7 , f-J? tf > 
3 2 9 , f-j?e>2 1 3 (W_t^-f *L<> B#*v*;*f>f ^-fi) ^i^'O'/f UTV 
-^-ffc^ft*?-* e>l 5 7 7 #c7>J; ^ ft h ij Ti?y?h, CHIMASSORB81f 

[0 18 7] 

^^^Sy^f;i/-1- (2-b Ko^->xf;v) -4-t Kn*i/-2, 2, 6, 6- 

#'J [ 16- (1, 1, 3, 3-r h7^fJV7*f^) 7^-1. 3, 5->U7y> 
-2, 4-v-OH | (2, 2, 6, 6 - f h 7>f JV- 4 - k'^'JvJV) >f 5 y | ] , 

N, N' -tr* (3 r 5 y y°u tr ;p) xf k>-/7r/-2, 4-tr^. [N-^f-^-N 

- (1, 2, 2, 6, 6 9 * <f-)\>- 4 - tf^'J v'JV) 757] - 6-^OU-l, 

3, 5-F'J7y>i^, fcf;* (2, 2, 6, 6 - r h 7^f ^ - 4 - tf^'J y^) -fc 
>**"~K (2, 2, 6, 6 - f f 5 ^ f^- 4 - t?^ 'J f x;i/) x.^ 

[0188] 

f&n"£T~ f;t'>6 2 2 LD, tf > 14 4, CHI MA SSORB944L 

D, CHIMASSORBl 1 9FL, Irgafosl68, (JsJl±^i* ti <> B 

^^-1) > MARK LA— 5 2, MARK LA— 5 7, MARK LA-62, 
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MARK LA — 6 7, MARK LA— 6 3, MARK LA-68, MARK LA 
-8 2, MARK LA-8 7, (&±^?tH> 7 TH 7 - if Mt^Sk) , *t J - & L S 
-770, ty-JHS- 7 6 5 , f;-*LS- 2 9 2 , fy-JVLS- 2 6 2 6, 

1 14, t/-;HS- 7 4 4, ty-JVLS- 4 4 0 (&±V>T = 

[0 18 9] 
[0 19 0] 

^LT*^fj(if>c 3 5 3 , f-^tf>B7 5 (Wv>f jt^H *f 4 
[0191] 

*fts&W^>«ffl*ii, e-^f^*iooH^:^tLto. i ~ i oms^iEH-e 

au fii^t4p», %im±M, 9^n^ntJkm, mtrnvLtm. ^m^mm, *v 

[0 19 2] 

£^J:?£^»<7)JL#Mii, titx-tf. #^4 - 6 9 6 5 9f, #£¥7-1 0 8 9 
2 8t % #|3BB6 3-254149 -f", #§§BH6 4 - 2 2 9 0 4 #0#W«B»* ^KfB« 

[0 19 3] 

HTfiLTU^o 2fi£43*8lK - *"**- 2fifc5fr<0fi^l$fc#feSI*«&inr*"*£ fc**"C 
§, 0!lxJf, ^-TtV K^fe^-^^^r^v- 'J >2 r #*t&&-*-*R*fc. GBfcftfc 

^si, k ^si**-*^ Ai^is, #a*«*r«, mxnif 

[0 19 4] 
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[0 19 5] 

TS**«*j:tfjtttflH> rt&j jsio 1 r%j ^-ti-rtL rm*^j r**%j 

[0 19 6] 

it) J f±, ^M-u-yay^n?^??^- (GPC) Srfflv* *f-V- 
t^(shodex GPC K- 8 0 4 ; BBffimxfi) , GP C&Mk LT?nn*;v 
1 ) 

(250m L) 1 0 -7 >7Nr>K (150g, 0. 8 1 4 m o 1 ) > * U 
9A-tert-^h^/K (9 1. 3g> 0. 8 1 4 m o 1 ) £jbllx^ 0"C-e«#Lfc 

o MEMT-eS^^^jgits i t c J: <9, Kit f >f * > I* V f a iflfco 
CH 2 =CH- (CH 2 ) 8 -C0 2 _ + K 
(BAt?/f;fl^- 1kg) 

2 L ©^9 ^S^tf t:glf i^T> JHfc#—« ( 8 . 39g> 0. 0585mol) 
, 2mL) ^SAU 7 0W6 O^WiOSfetfco £*lfc7*V* 

*^(2 2 4mL, 1. 5 6mol)> 2. 5->7nt7yf>|yW (1 7 
. 6g, 0. 0488mol) fcifflATS 3 0#*#Lfco itLUhUT?^ (0. 
41mL, 1. 95mmo 1) £#DX-Tm#£ii^ L£o i^aSJf«Ot>^'r/^ 
fcfffcoTR&S'iiBiLfcj^k > 'J T 5 y < 5 • 6 6mL>2 7. 1 mm o 1 ) £Jnx.N 
4fcEJ6R$&j9>£>5 5W^7^'^H^^ (8 9 5mL> 6. 2 4mol)£l4 

] £#£ 0 *§£>*ifcl;^fl: [ 1 ] tfJSfl^fl^* tt 2 1 0 0 0, 1 . IT* 

[0 19 7] 

±ism^-# [i] (o. 3 5 k g) , ±&v>7*>n*v 7 a (8. 8 5g) s^>v 
wtbr? K3 5 omL&2r?*^3Sfcflnx- ilfi^T7 ot;-e3i«*Mini*«# 

a~7- K7 0 0 PEL) v-i:MLT2 0 w t %iPx.> 1 0 0 t"C 3 ftMjJDaMft 

itHiij, 7**--/pa£3fc»Jt&** (*^# [2] ) 1 H-NMRltl-<t *J 

> #y v- lfr-^&fc KigAS ttfcT^^-A'*** 1 . 9-fiT*ofco 
[0 19 8] 

1 L»JERjEB§Snjt^ [2] (3 5 0 g)> h'J^F4r->->7> (15. OmL), 
t/l'hri^fA' (3. 6mL) > ^itfOie^Ol, 1, 3, 3-fF7^fJV-l 

] ) £#£ 0 #£ft£MiM£<^£fc^^5H^*ii 2 6 0 0 0 , 5J*?*$Mn* 1 • 2"C*ofc 
o m^l^^Tt^tc^A^^^^filJ^v'J^^^ic^ 1 H NMR^ItC «fc 
fci*, 1. 
[0 19 9] 

1 HffiKjfc££fc^a-fl: [2] ( 3 5 0 g) 1- (2-h'J^h#WV^ 
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^iV^i) , i;VMl^f;v (3. 6 m'L) > & «£ V s 0 m&&<D 1 , 1, 3, 3-f f 
J**)V-i, 3-y^^/->n^t^ft (7H-^li:MLT5xi0" 4 ^jv 
3*) *JKfc*fc&* % ^|!#ffl^T, lOOtfO. 5B#M, M»Utfr^f: 

^*[P2]) £#7tr 0 #^ft£*^#^£m>l5H L *fi2 6 0 0 0, 
2-C*o/: 0 l ^^^c 19 I'^A? a^^^l^^'J ^X^it^ 1 H NMR» 

<£ >9 1. 8^&o7t 0 

[0 2 0 0] 

TOK 1 L»JERj£$ffK4^# [2] V* h^y^f;H:Kny7>, 

**>K j3<fc tfoifi^l, 1. 3, 3-f h?^f^-l, 3-y^-^nH 

If ^ [P3] ) #^tL^m^#om¥^^*{i2 6 

0 0 0, 2^$>o^ 0 Jfrfr#1^4ilfc&fcl*A3*lfc s P*&<0>'yjl'S 

OSfcS" 1 H NMR&WU^d^ti?)^ 1. 4i-C^o^o 
(MM 2 ) 

MMis J: O'tg^^ § <7) 2 LW^77>77^3C, CuBr (8. 39g, 0. 0 
5 8 5mo 1 ) EBS^I*! L7t<> T-tr h- h <J ;V (1 1 2mL) £ 

#D;t, *Jfr^XtP7 0VC3 0frMmW\^tz o ZtlKT ? V )VWt^f-)V (2 2 4 mL) 
, 2, 5 -y7*n?7y't'yfyxf Jl' (2 3. 4 g, 0. 0 6 5 Omo 1 ) , h 'J T 5 
> (0. 5 0 0mL, 0. 2 4 4 mmol) frl&*m%3Ltzo 7 0V^j}mmW 

L%tfh, T ? V )vm.7?- ^ ( 8 9 5 mL) £ 1 5 0 TWtTiSSclft K?&T t fc 0 T^U 
^f/f^iTJlTi+Ch'JTr/ (2. 5 0mL> 12. 0 mm o 1 ) £itiJR Ltz 0 U. 
I&ffl%3 J: "9310 1 , 7 - * ^ * ^(288mL, 1. 9 5 m 0 1 ) > h 

<)7$> (4. OmL, 0. 0195mol) £ifllx. % 7 0tf2 4 0 5Mjn*» 

uti:^7;P7--jH«IM (i^H* [3] ) [3] 
*U2oooo, ^i^iii. 3-e&o£ 0 

l'Ifft2L-tA7^7 7^3l^ [3] (1. 0kg) , SiflA'J 1 )^ ( 

3 4. 8 g) , N, N-v^^-JVft^T5 F (1 L) *i±&fr, i|^lT7 CCCl 5 
^ra»^#L7bo i)D^Mi±T-eN, N-y^f^f7^ K*^*L^, 
#f?L^ 0 Ml^^^&Sl*^ (KB r te£V~&m%£MMmJ}V 7A«:ffitt7J^ 
t*7At!igU;o £^#^£Mj±@*1-&£<hKJ: ^MiH* [4] 
[0 2 0 1 ] 

lSf#2LAj|77^at:, [4] (lkg) (2 0 0 g.MHh 

^S, + 3-7-F7 0 0 PEL) , Y)Vzcy (1L) £3gSt3KT 1 0 0VC 

5. S^WiD^^t^o &m.T)V^ *mMK± "9^*b7cm> *J8EO MV.i.>£MJ±® 
£-fzz t K.* *)M&ft [5] 
[0 2 0 2 ] 

1 L iM±R^^{c^^#; [5] (7 2 0 g) , h'J^h + yy7> (3 1. 7 m L ) , 
*frhgWt**jl> (8. lmL) > & i^O^e^ 1 , 1, 3, 3-rf7^f^-l 

^-^K*f-LT*JPJfc-e5 x 1 0" 4 aatL/bo BLmU&m*»MB2i£tz&, 

3 0 0 0 , 3>T-*^{il. 4 -C^^tzo m&fclfr^-^tziOKmAZtltz^ftV^') * 
S^M 1 H NMR^-f C ct «9 ^s^^t 1. 7iT^ofc 0 

[0 2 0 3] 

1 L»J±£j&^t;:^=H£ [5] > F'J^#yy7>, yn+y^JHiKo 
y7>, ^^H'i^f;v, i5j:^0i6t©l, 1, 3, 3-7f7^f;v-l, 3- 
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P5] ) *fcfc 0 #t,^m-^#^^¥^^*{iGPCiliJ5e (tf'J A*V>&m 

•9 2 3 0 0 0, 4T*ofc, i^#l^afcDC«A$il/:W-> 

•J 1 H NMR^ti:J:^ft^^4> h y ;* h 1 . 2#, h 

[0 2 0 4] 

*3IBlf-^M## [P6] ) #^*t7ti^#cOit^^*{iGP C 

Wife OKy-K-f-l^ftJf) £J: «9 2 3 0 0 0, ^?tMl± 1. 4T*ofc e I^ftlS- 
^fctf fc^AStifc^^vy fl'g^Sfe* 1 H NMRM^J: *)%t>tzh 1. 

(ftittffl 3 ) 

****J:a ? iMW*fif*<D5 0LS^SlC% CuBr (251. 8 2g, 1. 76mol 
) SJ£§»rt*£*1ItfcLfco 7 4r h U & ( 3 3 6 OmL) *JDA> 6 8 

IDT 2 0#W«#Lfc«, i*L^T^yjV»^^ (6. 8 0D , 2, 5-^^t7-/ 
k'>Iyxf^ (526 7 0 g> 1. 46mol) , h 'J 75 > (12. OmL. 0. 
0 5 8 5 mo 1) tjja*., El6*H*&Lfco 7 0 *C b£* s £> T^y^K^ 
^ (2 6. 8 0 L) £ 2 0 45WtTiIiBcfi<jKiRTLfco 7 * y ^g^f-JK^Ti^K 
h y T -5 > (36. OmL, 0. 1 7 6 m o 1 ) frifitflllLfco Rl&HttJ: *) 3 9 
flfcK l, 7-t^yx> ( 8 6 4 0 m L , 58. 5 m o 1 ) , MJ75> (120mL 
^ 0. 5 8 5m o 1) £7J[|X-, 8 0"CT2 4 0 S"«#Lfc o *©tth'J75^ (8 0 
mL, 0. 390mol) fcitillU 9 0tT*2 4 0 M«#U: o 
[0 2 0 5] 

(££•# [6] ) [6] *WK±2 4 0 0 0, 1 . 

2 1 -C&ofco 

IIf#10L-bA?^79X3i:,l^[6] (3. 0kg) ^1#'J9A (2 
4. 5g) , N, N-v7f;Vftl7^ K (3 L) £tt&<&, ilWl OOttlO 
"*MJDIfea»Ljfco iD*M*JET"CN. N-i7>f^fti7 5 K«:Kf*Lfcft, 
tRLfco Y)Vx.>K7fm&ffifofr (KB r i5J:a f ^*0 J fl:ftK* y ^-^SrMttr^^^* 
9AfiSLfc, *«EO»»^**JE«*1-4£. fcfcJ: [7] £#fc 0 

[0 2 0 6] 

o L«77^ai:, [7] (3 kg) , Kn^W f (450 

g, ISflHt^fi, + 0 0 +H-7-K7 0 0 SL) , ^/V> (0. 

6L) g£*«JETl 3 0*C-e5. 0 3«7iV 5 £«SfcJ: 

»?Bfc*L-fc^ *«[*«JEE«*-r*i £ [8] 
[ 0 2 0 7] 

2 L RJGS^S»-M^# [8] (1 OOOg) , h'^h^v">7> (52mL) > * A/ h 
(13. 3mL) > ^itCOie^l, 1, 3, 3-f 3 

+ Ti6ftlL*o h h ^ 9 > <0«H 6 9 m L , S&ttfltofUfl* (i^ft 

t\ i^<7)7JV^xjV^^^LT*JHfctl x l 0" 3 ^*T*ofc 0 J0*fcBOi6***: 

P7] ) *%tz 0 Wfeitfc^^^^afc^fl-MttGPCiiJS (^'J**^**) Hi 
•9 2 8 5 0 0 , 5H^*5fr*f Ji 1 - 4 -C&ofzo *^#15H^*: «9 3 *l 
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[0 2 0 8 ] 

RI#i:2LJja6SSKt-frfl:[8] , 3 - * 7h tT ;v h 'J * h * 9 >, 2, 
2' -TVtf*- 2 ->f-^7f-n- > 'J ^£tt&^, iHHIfcRJE6**fc«k, S^ft<^»lfe 
fr£ OfeKjfcS) 3 -> M^^ot'f h y pi f^y->7 *v» J: 9 fc) 

ff**ti£i:KJ:>|, 3/ 'J JV|*St^)VMM (E^# [P8] ) #^ 
fcfi-fr#OHfcTl&^*»iGPC«IS (*°y*^l^&H) KJ:*)2 8 5 0 0, 5H=-*# 

4 T*o7t 0 fi£H£i fl^fc*) ica»A3*Lfc2F^ovy /w&o&fc 1 h nm 

RfrflffcJ: Jjjfcjfcfct 2. 8«T?*ofco 

[0 2 0 9] 

ra*C 2 LStt-MlcMft [8] (lOOOg) , y^^-^fJUiFOyr/ (4 
5mL) , tJVF gW.*?'*' (13. 3 m L) , fei^Ottfi^ 1 , 1 , 3 , 3-fh 
3--^feT-;v-^->n+^>«#S:tt^/io [P7] E«U 

i^Smwts^i^^ ^*sfttr-jv^s#fr (*-£# [P9] ) 

»fc;|tfcSt£#o»¥#4^?*f*GPC*0SE (*°y ^W^&JIO tJ: <9 2 8 5 
0 0, IMii 1 . 4-C*ofco *##l^f-Sfc»J KmX2titz¥#3<Df) 

H NMRiMfK J: *)ifrlbtzk 2. 5li-C*ofc 0 

(ftit« 4 ) 

#Hf 1 1 - 0 8 0 2 4 9-f-HSB«<0*lfc«2U:8B«ai*L^^ffit3fe^g, Fn^yx 
f^-2-7*D€7-nk^^-f^Pi^JtL, Mi-i^2, 2 -trey 
JSMfc£ LT, t 9 y n -"T^^i^U M#5|cJtSn^ * * y ;v®- 2 -fc Kn* 

^^^;P*«inL"C*Sfi8JC7fc«36**i"*^'JT^y zv»- n-^f-JV [9] ) 

#£ftfcMi^#<^^#^*{iGPCilO£ (*°y Wy&ff) <t «9 6 1 0 
o, WiMiii. 3-e*o^o 

[0 2 10] 

h y pc h^v">y ;vSC^Lt, h'J^ F+yy'J ^SSrtt*^^^ 
(S^# [P 1 0] ) *#^o 1 D ? *Lfc^©^ y 

H NMR^tCj: V)$iibtz t 3. 31lT^o^ 0 

(« j&« 5 ) 

«#M8H*§?>2 5 0 CuBr (923. 3 g> 6. 44mol) £tt&<^ 

, RjS*rt«ra*V-^Lyt^ (6 6 7 1 g) 6 5tTl 5 

M«#Ljt 0 i*Li:r^'J)i/*/f^ (2 2. 0kg), 2, 5-v7nt7ve>ly 
(1931. 2g, 5. 36mol) , (3 0 0 0 g) , h'JT^ 

> (44. 8mL, 2 14. 6 mm o 1 ) SrilDx-, RJfc* Lfc 0 8 0 tJ-CiDSMW* L 
&t^£>, T^y;w^y^;v (8 8. 0 kg) *JfeR»t«8Ttfco T^'JA'I/f 
Tife+fc (17 9. 2 mL, 8 5 9. 5mmol) S'lIU;, 3l£*c£ 8 0 

tJT?iD«fc»#a, 1 , 7 -t7^yx> ( 1 5. 8 4 7 kg) > h'J75> (6 7 2. 0 
mL, 3. 2lmol) ^^DL, S <b 8 0 X>t? 1 0 ^W»j$*ilt4 £ t K X *) 

, m&fo [10] ^^fc*^* [10' ] ) £#*r 0 

RJfc»frft [10'] eD#|&$5-**JE«*i-*£fcfc i 9 TJV-^-^^fi^ (*^ 
#[10]) 
[0211] 

2 5 0 L«?EK^^S^# [10] (10 0kg), ;* ?• ;w * n 's * > 
(10 0kg) , M&l (#2kg, ©«Kfc5Mft, +9-7-K5 0 0 SH, * a - 7 - 
K7 0 0 SL) tf/tfil^f i^Ttl 5 Ot, 2 ffl L@ 

WlUlMfl 1] *#Jto 

[0 2 12] 

Mm*§ft 1 0 LtA?^ 77^^t- [11] (3.2kg), ft** y ? a ( 
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7 4. 1 g) , N, N->^f«T5 K (3. 2 L) £tt&*, il^lTl OOt 
"?8 ^reiJ0^ift#L/c o illl*M*BETTN. N-v^JVSI&7^ K£Bfc*L£m> MP.x 
>T^^t^o (KB r fei^J^MA U ^A§r^T^^ 

t*7U-HU: 0 t ^ - J: ^) [12] 

[0 2 13] 

Mm^iil 0L-tA7^77^3|:, [12] (3kg) , f*i ( 1 8 0 0 g 

> Mfb^Sg, 0 0 + 3-7-K7 0 0 SL) , * s sV> (1. 5 

Lfctfc, ****tJE«*i-4ii:HJ: •jE'frff [13] £*§fc 0 
10 2 14] 

2 LIE§^l;i^ [13] ( 1 3 0 0 g) . S J * h^fy^fi^ Kny7> (5 8. 
5mL) , iJH ^»^f->u (17. 3mL) , tt'O 1 , 1 , 3 , 3-ff 

^lkgCMLfi^ft3 0mgo lOOt, 3. 5 h JD*KJ(S«*fclfc, 
HWMffMt^itcJ: 19, VJ;^**^-^**^"* (£## [P 1 1] ) * 
# f> a^m^o^^^S G P Cmfe (*K'J^f-U>«llf) tJ:*> 2 7 0 0 
0, 1. 4T*ofc 0 1 Sfc ») *i*¥J&o V 'J 

H NM R frtyfiz X ifctbtz b^h^ 1. 8 4rc*o-fc 0 
[0 2 1 5] 

2LS{t4?f(:lM [13] ( 1 3 0 0 g) , 1- ^Vf'i* 
% ytfrhgWtJT-fr (1 7. 3mL) , fe^Oi^l, 1, 3, 3-r 
MftlkgC^LaiIgt2 0mgo 100t, 3. 5 hiflUfca63*fclfe> ft-frf* 

o»l^*j*Ei*tiiteJ: *k >"J (fi## [p 1 2] ) 

£#£0 #^ft£M^#<7)^p£j^*f±G p c«B5e (#y vy&m v.**) 2 7 0 

0 0, Wllil. 4 tifeofco fiM: 1 fc D V ^ ^* O 

GRjtfll6) 

j: zrmtma § o 5 0 n^*ffl^t> s^at0!)3 tumnL-cc ub r (is 

8- 02g, 1. 3107mol) , T-bh-h'JA' (3 2 2 6mL) , 7* 'J>H^f 
^ (9396mL) , (13060mL) , T 9 U 2 HrV-x 

^ (9 7 7 8mL) , 2, 5 - y^n*7ylfVf yxf ;v ( 7 8 6 . 5 5 g), MJ 
^3 > (187. 76mL) , 1, 7 - * * * ^ > (6452mL) *W>¥tt L, S(B 

*"^4itK:J:»)T^->I/a65fESII*S^# 1 7 'J (7 * V ^KT^K 

';/h*jc*-/u, 7*y;i'BM h + ->xf jv) <o*S£-# : [l 4] I 

o 

[0 2 16] 

MSftftt i o L ^9 7^ 7 9 * =f K . **^f£ [14] (3. 0kg) , St*'J9A 
(2 4. 5 g) , N, N-v 7 ^ f;vM7 5 K (3 L) *-tt&*, fc**tiKT HOtf 

>-e#f?L^r 0 MPjc (KB r fcJtfjfcjflfcftK*'; ?A£i&147*3 

|7;P^^;u^^i; (7 i 7'J^^7'^^> 7 ^'J JV^f" >K 7 ? 'J /H^ h * v^f 

;p) [l 5] I 2r#fco 

[0 2 17] 

««Mfffr 1 0 LA1S75^3C, [15] (3 kg) , M Kn?^ I s (4 

5 0 g, +g-7-K5O0SH, *a-7-K700SL) , *=sVV ( 

0. 6L) If^IT 1 3 0*C-e5. OWfMinflfclW^Ufco 3S»T/U5 
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KJ: J: [16] 

[0 2 18] 

2LRjfc$£fc#S<fr# [16] (lOOOg) , h^r->^f;n; Kn->5V (2 9 
. 8mL) , * frh g&Jf-fr (11. 7mL) „ J3 <): 1/ 0 1 , 1, 3, 3-7- 

*t^iH:J:^ ^y^****-****^-* (*E^# [P l 3] ) #<b 
*t^*M-^#<7)^TO^ftf±G P CiUS (tfU.**- K£*) 2 1 5 0 0 , 

N M R frtyfliZ £ $t#)tz k % ^ 2. 3«-e*o^o 
[0 2 19] 

mmi-. 2 LRJ&^K^&lHfc [16] (lOOOg) , 1- 
)V3~i-=-)V) -l, i, 3, 3 -T h 7> f;Vyyn^rf> (T JV^r^^||:# LT 1 . 
5tJVSl) , ^h^ffl' (11. 7mL) , JsitfOflifi&O 1, 1, 3, 3- 
f 3 k"-^yyn^^>i#;tft^/io -:< 7 P<^ 

->v;v*^e^.)^*M-^# [ph] ) ^H/;o # 

&ftjfc#*##«>jBt i Fi&fl-y-»ttG P Ciftflje (JK'J^^-V>3*lf) tiD2l 5 0 0, 49" 

1. 3^cfc, ^m^l^^^^^HAStL^^^VU^^Sfe* 1 
H NMRMi:J:l5**fctu4, 2. HH-Cftofc 0 
(Sfe^tBl?!! 1 ~~ 1 6) 

M^iJ l - 6-?ftf)Jifcl^# [P 1 ~P l 4] l0 0^i:fSMS*^yv^ (6§fi^ 

CCR : ^JI/y^Af) 15 0^, tSft»*^fA (t;?n25A: *Jt# 
^y^Ag) 203,fflk^?y 8 2 0 (;vf-;i/M) : l 

0£&, pTW (gl tst) 5 0£B> *-*Vtfrft-5-#J (tV 6 5 0 0 : *S#4fclft 

3K) 2 gp, f&<m±M (ty-;ns- 7 7 0 (HALS) : = : 
l t^bfeo 

50t, 2^w#ttt7tm^ ; ®^Mgfe^i(i'fBrtL^^<k{iLTw^^o^o $fc®<tftltift 
(Jtttffll 1 ) 

«i6«5T#?)*Lfcj|## [P 1 2] SvBUBU JfrittSeSgteafeAai *«ifll 

1 4 1 mm<nm&mi&. ^um^rmtnuM^i^vtco wu&m i~i6t 

[0 2 2 0] 
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obtained by a living radical polymerization method such as an atom transfer radical 
polymerization method. v 
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* NOTICES * 
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<tau<es caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3in the drawings, any words are not translated. 

CLAIMS 



(ClaimCs)] 
[Claim 1] 

The following two components : 

The vinyl system polymer 0) which has at least one cross-linking siryt radical, and the 
hardonabUity constituent characterized by containing a storage stability amelioration agent (D). 
[Claim 2] 

The hardenability constituent according to claim t characterized by a storage stability 
amelioration agent (II) being a dehydrating agent. 
[Claim 3] 

Tho hardenability constituent according to claim 2 characterized by a storage stability 
amelioration agent (II) being the ester compound of hydrolysis nature. 
[Claim 4] 

The hardenability constituent according to claim 3 characterized by the ester compound of 
hydrolysis nature being arLformic acid triatkyl, 
[Claim 5] 

The hardenability constituent according to claim 3 characterized by the ester compound of 
hydrolysis nature being a hydrolysis nature organic silicon compound. 
[Claim 6] 

A hydrolysis nature organic silicon compound is formula R4-nS»Yn (even if Y contains among a 
formula the radical which can be hydrolyzed by the univalent organic radical end R contains the 
functional group, it is not necessary to contain), n — the integer of 1-4 — it is — the 
hardenability constituent according to claim 5 characterized by being the hydrolysis nature 
organic silicon compound shown. 
[Claim 7] 

Formula R4-nSiYn (even if Y contains among a formula the radical which can be hydrolyzed by 
the univalent organic radical and R contains the functional group, it is not necessary to contain) 
n — the integer of 1-4 — it is — the hardenability constituent according to claim 6 
characterized by n of the hydrolysis nature organic silicon compound shown being 3 or 4. 
[Claim 8] 

Formula R4-nSiYn (even if Y contains among a formula the radical which can be hydrolyzed by 
tho univalent organic radical and R contains the functional group, it is not necessary to contain) 
n — the integer of 1-4 — it is — the hardenability constituent according to claim 6 or 7 
characterized by Y of the hydrolysis nature organic silicon compound shown being an alkoxy 

[Claim 9] 

It is a hardenability constituent given in any 1 term among claims 1-8 characterized by 
containing tho vinyl system polymer (I) whose molecular weight distribution is less than 1.8. 
[Claim 10] 

It is a hardenability constituent given in any 1 term among claims 1-9 characterized by 
containing the vinyl system polymer (I) which is what is manufactured by mainly carrying out the 
polymerization of the monomer chosen from the group which a principal chain becomes from an 



acrylic (meta) monomer, an acrytonitrile system monomer, an aromatic series vinyl system 
monomer, a fluorine content vinyl system monomer, and a silicon content vinyl system monomer. 

[Claim 11) 

The hardenability constituent according to claim 10 characterized by a principal chain containing 
tho vinyl system polymer (I) which is an acrylic (meta) polymer. 
[Claim 12] 

The hardenability constituent according to claim 1 1 characterized by a principal chain containing 
the vinyl system polymer (I) which is an acrytic polymer. 
[Claim 13] 

The hardenability constituent according to claim 12 characterized by a principal chain containing 
the vinyl system polymer (I) which is an acrylic ester system polymer. 
[Claim 14] 

It is a hardenability constituent given in any 1 term among claims 1-13 characterized by 
containing the vinyl system polymer whose principal chain of a vinyl system polymer (I) is what is 
manufactured by the living radical polymerization method. 
[Claim 15] 

The hardenability constituent according to claim 14 characterized by a living radical 
polymerization containing the vinyl system polymer which is an atomic migration radical 
polymerization. 
[Claim 16] 

Tho hardenability constituent according to claim 1 5 with which an atomic migration radical 
polymerization is characterized by containing the vinyl system polymer with which the complex 
chosen from the transition metal complex which uses tho 7th group of the periodic table, eight 
groups, nine groups, ten groups, or 1 1 group element as a central metal is made into a catalyst 
[Claim 17] 

Tho hardenability constituent according to claim 1 6 characterized by containing the vinyl system 
polymer which is a complex with which the metal complex made into a catalyst is chosen from 
the group which it becomes from the complex of copper, nickel, a ruthenium, or iron. 
[Claim 18) 

The hardenability constituent according to claim 17 characterized by containing the vinyl system 
polymer whose metal complex made into a catalyst is a copper complex. 



[Translation done.] 
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DETAILED DESCRIPTION 

(Detailed Description of the Invention] 
[0001] 

(Field of the twention] 

This invention relates to the vinyl system polymer (I) which has at least one cross-linking silyl 
radical, and the hardenability constituent containing a storage stability amelioration agent (II). 
(0002] 

(Description of the Prior Art] 

What has a functional group at a functional group, especially the end with the polymer of the 
vinyl system obtained according to a radical polymerization by one side of the polymer obtained 
by ionic polymerization or condensation polymerization is hardly put in practical use yet. Also in 
the vinyl system polymer, the acrylic (meta) polymer has the property which is not acquired in 
polyether system polymers, such as high weatherability and transparency, a hydrocarbon system 
polymer, or a polyester system polymer, and what has an atkenyl radical and a cross-linking silyl 
radical in a side chain is used for the coating of high weatherability etc. On the other hand, 
polymerization control of an acrylic polymer is not easy because of the side reaction, and 
installation of the functional group to an end etc. is very difficult. 
(0003] 

If the vinyl system polymer which has an alkenyl radical at the chain end can be obtained by the 
simple approach, the hardened material which excelled ( side chain ] in hardened material 
physical properties as compared with what has a cross-linking radical can be obtained. 
Therefore, although the manufacturing method has been examined by the researcher of the 
former many, it is not easy to manufacture them industrially. For example, the synthesis method 
of the acrylic polymer which has an alkenyl radical at the end (meta) which uses alkenyl radical 
content disulfide as a chain transfer agent is indicated by JP. 1-247403.A and JP.5-255415A 
[0004] 

In JP.5-262808A the vinyl system polymer which has hydroxy) in both ends is compounded 
using the disulfide which has hydroxy!, and the synthesis method of the acrylic polymer which 
has an alkenyl radical at the end (meta) is further indicated using the reactivity of hydroxy!. 
[0005] 

In JP.5-21 1922A the vinyl system polymer which has hydroxyl in both ends is compounded 
using the polysulfide which has hydroxyl. and the synthesis method of the acrylic porymer which 
has a silyl radical at the end (meta) is further indicated using the reactivity of hydroxyl. 
[0006] 

By these approaches, it is difficult to introduce a functional group into both ends certainly, and 
the hardened material which has a satisfactory property cannot be obtained. In order to 
introduce a functional group into both ends certainly, a chain transfer agent must be used in 
large quantities, and it is a production process top problem. Moreover, since the usual radical 
polymerization is used by these approaches, the molecular weight of the polymer obtained and 
control of molecular weight distribution (ratio of weight average molecular weight and number 
average molecular weight) are difficult. 
[0007] 



Artificers have invented many to such a Prior art about the vinyl system polymer which has 
cross-finking functional groups various until now at the end. its manufacturing method, a 
hardenability constituent, and an application (see JP.1 1-080249A JP.1 1-0802 50 A JP.1 1- 
00581 5A JP.1 1-1 16617 A JP.1 1-1 16606A JP.1 1-080571 A JP.1 1-O80570A JP.1 1-130931 A 
JP.11-100433A JP.1 1-1 16763A JP.9-272714.A. JP.9-2727I5A etc.). 
[0008] 

For example, the sificon content radical which can construct a bridgo by having the hydroxyl 
group or hydrolysis nature machine combined with the silicon atom, and forming siloxane 
association with hygroscopic moisture etc. also in a room temperature The hardened material 
obtaaied from the vinyl system polymer which has (it is also hereafter called a "cross-linking 
s3yl radical"), or its constituent The sealing material in a structural elastic sealing compound 
seabrrt the sealing material for multiple glass, etc. although it excels in thermal resistance or 
weathcrabffity and especially limitation is not carried out. Electrical insulation materials, such as 
electrical and electric equipment and electronic-parts ingredients, such as a solar-battery rear- 
face seafing agent, and pre-insulation an electric wire, material for cables. A binder, adhesive 3. 
elastic adhesives. a coating, powder coatings, a coating material, foam. Sealants, such as a can 
top. the potting agent for electric electrons, a film, a gasket. It is available for various 
appfications. such as a fluid-soalant agent used in casting ingredient, artificial marble, and various 
molding materials and wired glass, and rust proofing and the sealing agent for waterproofing of a 
glass laminate end face (cutting section), autoparts. electrical machinery components, vanous 
m ach ine parts, etc. 
[0009] 

A hardenability constituent is classified into two kinds according to the use gestalt at the time of 
using for these applications. One component type used one carrying out combination seal 
preservation of aO the combinatjon components beforehand, and making harden with the 
moisture m after [ construction ] air and another blend components, such as a curing catalyst, a 
fifler, a plasticizer. and water, separately as a curing agent, and is divided into two component 
types mixed before using this compounding agent and a porymer constituent (base resin). 
Although two component types can add a coloring agent (toner) as further 3 components at the 
time of mixing of two components, they also include this m two component types. 
[0010] 

Some which two component types required time and effort for mixing base resin and a curing 
agent and noticed about the appearance which does not "involve in a bubble at the time of 
mixing, and were mixed have difficulty in usage a little — it must use up in a certain time 
amount. One component type has unnecessary actuation of this point mixing, and. as for a stub, 
it b far convenient that it can use even if it will set time amount, if it seals etc. as compared 
with two component types. 
[0011] 

[Probiem(s) to be Solved by the Invention] 

However, the problem which difficulty arises, and the physical properties of the hardened 
material after hardening fall, and spoils seal nature which is the original purpose by using the 
hardenabiity constituent with which the thickening and gelation progressed for the workability at 
the time of thickening and gelation progressing while [ it ] having stored and using it with the 
moisture at the time of producing a hardenability constituent (compound) while it is convenient 
may produce one component type. That is. the storage stability of a hardenability constituent 
rnight become a problem. 
[0012] 

Then, this inventions are the vinyl system polymer which has at least one cross-linking sir/I 
radical, and a hardenability constituent which uses a storage stability amelioration agent as a 
principal component, and aro to offer the constituent which improves the storage stability of the 
hardcnabifity constituent. 
[0013] 

[Means for Solving the Problem] 

this rrvention person etc completed a header and this invention for solving the above-mentioned 
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technical problem by using the vinyl system polymer which has at least one cross-linking silyl 
radical, and the hardenability constituent which uses a storage stability amelioration agent (A) as 
a principal component, as a result of inquiring wholeheartedly, in order to solve such a problem. 
[0014] 

That is. this invention relates to the vinyl system polymer (I) which has at least one cross-linking 
sHyl radical, and the hardenability constituent containing a storage stability amelioration agent 

[0015] 

Although especially a vinyl system porymer (I) is not limited, it is desirable that the value of the 
ratio (Mw/Mn) of the weight average molecular weight (Mw) measured with gel permeation 
chromatography and number average molecular weight (Mn) is less than 1.8. 
[0016] 

Although especially the principal chain of a vinyl system polymer (I) is not limited, furthermore, 
an acrylic (meta) monomer. It is desirable to mainly carry out the polymerization of the monomer 
chosen from the group which consists of an acrylonitrilo system monomer, an aromatic series 
vinyl system monomer, a fluorine content vinyl system monomer, and a silicon content vinyl 
system monomer, and to be manufactured, more — desirable — an acrylic (meta) monomer — 
further — desirable — an acrylic monomer — It is an acrylic ester system monomer more 
preferably, and it is most desirable to carry out a polymerization and to be manufactured using a 
butyl aery late system monomer, from the point that physical properties, such as hypoviscosity of 
a compound, a low modulus of a hardened material, high elongation, weatherability. and thermal 
resistance, are required in the application of general ******** Moreover, it is desirable to carry 
out a polymerization and to be manufactured using an ethyt-acrylate system monomer, in the 
application of the circumference of the engine of the automobile of which oilproof. thermal 
resistance, high intensity, etc. are required, a machine, etc.. by one side, and it is more desirable 
to copoh/merizo en ethyl-acrylate system monomer mainly using an acrylic-acid 2-methoxy ethyl 
system monomer and a butyl acrylate system monomer, and to be further, manufactured from 
balance, such as cold resistance. It is possible to change the ratio of a monomer to copolymerize 
in consideration of physical properties, such as oilproof and a low-tern per aturo property. 
[0017] 

Moreover, although limitation is not carried out. as for the principal chain of this vinyl system 
porymer (0. being manufactured according to a living radical polymerization is desirable, end it is 
more desirable that it is an atomic migration radical polymerization. Furthermore, although 
limitation is not carried out as for an atomic migration radical polymerization, it is desirable to 
make into a catalyst the complex chosen from the transition metal complex which uses the 7th 
group of the periodic table, eight groups, nine groups, ten groups, or 1 1 group element as a 
central metal, it is more desirable, and especially a copper complex is desirable [ a radical 
polymerization ] especially. [ of the complex chosen from the group which consists of a complex 
of copper, nickel, a ruthenium, or iron ] 
[0018] 

The location of the cross-linking silyl radical of a vinyl system polymer (I) has a desirable end. 
although limitation is not carried out In addition, although you may have the same functional 
group as the interior of a principal chain, when asking for rubber elasticity the hardened material 
(OolV 0 COnStrUCt D brid * e - A is desJrab, « to h »vo ■ functional group only at the end. 

Although especially the number of the cross-linking functional groups of a vinyl system polymer 
(I) is not limited, in order to obtain a hardened material with more high cross-linking, it is 
desirable to have one or more pieces on the average, and it is 1.2 or more pieces [ 3.5 or less ] 
still more preferably 4.0 or less ( 1.1 or more ] more preferably. 



heating at about 50-90 degrees C. and drawing in with a vacuum pump. As an volatile organic 
compound which has the minimum azeotropic point to water, hydrocarbons, such as ether; 
benzene, such as ketones: ethyl ether, such as ester: methyl ethyl ketones, such as alcohols: 
ethyl acetate, such as halogenide: ethanol. such as a methylene chloride, chloroform, a carbon 
tetrachloride, and a trichloroethylene. ally! alcohol. 1- prop a no I, and a butanol. and methyl 
propionate, and 3-methyH2-butanone. and isopropyl ether, toluene, a xylene, and a hexane. can 
be illustrated. However, in order that devolatilization actuation may enter, this approach adds the 
below-mentioned storage stability amelioration agent (ID. and it is [ direction ] easy and it is 



[0021] 

Although especially limitation is not carried out. as for a storage stability amelioration agent (D). 
it is desirable that it is a dehydrating agent Although inorganic solid-states, such as 5 
oxidization Lynn, a sodium hydrogencarbonate. a sodium sulfate (anhydrous Glauber's salt), and 
molecular sieves, are sufficient as a dehydrating agent, for a certain reason, as for storage 
stability worsening or workability, such as removing a solid-state later, becoming the acidity or 
alkalinity after addition inclining to acidity or basicity, and being easy to condense conversely 
bad. it is also desirable that it is the ester compound of liquefied hydrolysis nature, and it is more 
desirable that they are altformic acid trialkyl and a hydrolysis nature organic silicon compound. 
In altformic acid trialkyl. it is still more desirable that it is what is chosen from alt-formic acid 
TORIMECHIRU. alt-formic acid triethyl. alt-formic acid TOR1PUROPIRU. altformic acid tributyl. 
and the group that consists of those compounds, moreover, as an ester compound of other 
desirable hydrolysis nature A hydrolysis nature organic silicon compound is mentioned. As the 
example Methyl trimetoxysilane. methyl triethoxysilane. ethyltriethoxysilane. 
Phenyltricthoxysilane. mcthyltriacetoxysitane. virryltrimetoxysilane. Gamma-methacrylox propyl 
trimethoxy silane. gamma -mcrcapto propyltrimethoxysilane. Orthosilicic acid tetramethyl (a 
tetramethoxy silane or methyl silicate), orthosilicic acid tetraethyl. orthosilicic acid tetra-propyl. 
orthosilicic acid tetrabuthyl. etc. are mentioned. 



In order to improve the storage stability of a hardenability constituent, after carrying out 0.1-10 
weight soction extent addition of the volatile organic compound which has the minimum 
azeotropic point to water in a hardenability constituent and mixing to homogeneity, there is also 
the approach of taking out the azeotropic compound of a water-organic compound to a skeleton 



[Embodiment of the Invention] 

This invention relates to a hardenability constituent Furthermore, they are t 
components in detail. : 

It is related with the vinyl system polymer (I) which has at least one cross-linking functional 
group, and the hardenability constituent containing a storage stability amelioration agent (D). 
Below, the hardenability constituent of this invention is explained in full detail. 
< < vinyl system po*ymer> > 
{Principal chain> 

Artificers have invented many about the vinyl system porymer which has cross-linking functional 
groups various until now at the porymer end. its manufacturing method, a hardenability 
constituent and an application (see JP. 1 1 -080249 A JP.1 1-0802 50 A JP.1 1-00581 5 A JP.1 1- 
116617A JP.1 1-1 16606A JP.l 1-080571 A JP.1 1-080570A JP.1 1-130931 A JP.1 1-100433A 
JP.1 1-1 16763A JP.9-272714.A. JP.9-272715A etc.). Although not limited especially as a vinyl 
system polymer (I) of this invention, all the polymers indicated by invention illustrated above can 
be used suitably. 
[0023] 

h is not limited especially as a vinyl system monomer which constitutes the principal cham of 
the vinyl system polymer of this invention, but various kinds of things can be used. If it 
illustrates, an acrylic acid (meta). a methyl acrylate (meta). An ethyl acrylate. acrylic-acid 
(meta)-n-propyi acrylic-acid (meta) isopropyl. (Meta) Acrylic-acid-n-butyl. isobutyl acrylate 
(meta). (Meta) Acrylic-acid -tert-butyl. acrylic-acid (meta>-n-pentyl. (Meta) Acrylic-acid-n- 
hexyl. acrylic-acid (meta) cyclohexyl. (Meta) Acrylic-acid-n-heptyl. acrylic-acid (meta)-n-octyl. 
(Meta) 2-ethythexyl acrylate. acrylic-acid (meta) nonyl. (Meta) Acrylic-acid DESHIRU. acrylic- 
ecid (meta) dodecyl. acrylic-acid (meta) phenyl. (Meta) Acrylic-acid tolyL acrylic-acid (meta) 
benzyl, acrylic-acid (mota)-2-methoxy ethyl. (Meta) AcryHc-acid-3-methoxy butyl, acrylic-acid 
(meta)-2-hydroxyethyl. (Meta) 2-hydroxypropyl acrylate, acrylic-acid (meta) stearyl. (Meta) 
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Metagh/cidyl acrylate. acrylic-acid (mete) 2-aminoethy). (Meta) gamma -(methacryk>yi oxypropyO 
, trim«thoxystlane. the ethyleneoxide addition product of an acrylic acid (meta). Acrylic-acid 
trifluoromethyl methyl, an acrylic-acid (meta) 2-triftuoro methylethyl. (Meta) Acrylic-acid 
perfluoro ethyl methyl, acrylic-acid (meta) 2-perfluoro ethyl ethyl. (Meta) Acrylic-acid perfluoro 
ethyl perfluoro BUCH1RUMECHIRU. (Meta) Acrylic-acid 2-perfluoro ethyh 2 -perfluoro butyl 
ethyl. (Meta) Acrylic-acid perfluoro ethyl, acrylic-acid (meta) perfluoro methyl. (Meta) Acrylic- 
acid JIPA ftuoro methyl methyl, an acrylic acid (meta) 2. 2-JIPA ftuoro methylethyl, (Meta) 
Acrylic-acid perfluoro methyl perfluoro ECHIRUMECHIRU. (Meta) Acrylic-acid 2-perfluoro 
methyr-2-perfluoro ethyl ethyl. (Meta) Acrylic-acid 2-perftuoro hexyl methyl, acrylic-acid (meta) 
2 -perfluoro hexyl ethyl. (Meta) AcryNc-acid 2-perfluoro DESHIRU methyl, acrylic-acid (meta) 2- 
perftuoro DESHIRU ethyl. (Meta) Acrylic (meta) monomers, such as acrylic-acid 2-perfiuoro 
hcxadocyl methyl and acrylic-acid (meta) 2-perfluoro hexadecyi ethyl: Styrene. (Meta) Aromatic 
senes vinyl system monomers, such as wiyf toluene, alpha methyl styrene, KURORU styrene. a 
styrene sulfonic acid, and its salt: Perfluoro ethylene. Fluorine content vinyl system monomers, 
such as a perfluoro propylene and vinylidene fluoride: Vinyltrimetoxysilane. Silicon content vinyl 
system monomers, such as vinyltriethoxysilane; A maleic anhydride. Monoalkyl ester and dialkyl 
ester of a maleic acid and a maleic acid; A fumaric acid. Monoalkyl ester and dialkyl ester of a 
fumar.c acid: Maleimide. Methyl maleimidc. ethytmaleimide, propyl maleimide. butylmaleimide. 
Hexyl maleimide. octyl maleimide. dodecyl maleimide. stearyl maleimide. Maleimide system 
monomers, such as phenyl maleimide and cyclohexyl maleimide: Acrylonitrile, Acrylonrtrilc system 
monomers, such as a methacrylonrtrile; Acrylamide. Amide group content vinyl system 
monomers, such as methacrylamide; Vinyl acetate, Conjugated dienes. such as alkenes; 
butadienes, such as vinyl ester; ethylene, such as prop ionic-acid vinyl, vinyl pivalate. benzoic- 
ecid vinyl, and cinnamic acid vinyl, and a propylene, and an isoprene; a vinyl chloride, a vinylidene 
chlonde. an ally! chloride, ally! alcohol, etc. are mentioned. These may be used independently, and 
COM4] rt CBme * COp0,VIT,erization of Polity, they are not cared about 
It is desirable that it is what is manufactured by mainly carrying out the polymerization of at 
least one monomer chosen from the group which the principal chain of a vinyl system polymer 
becomes from an acrylic (meta) monomer, an acrylonitrile system monomer, an aromatic series 
vmyl system monomer, a fluorine content vinyl system monomer, and a silicon content vinyl 
system monomer, here — "— mainly — " — it means more than 50 mo! % and that it is the 
above-mentioned monomer 70% or more of preferably among the monomcric units which 
constitute a vinyl system polymer. 
[0025] 

Especially, the styrene system monomer from physical properties etc. and (meta) acrylic-acid 
system monomer of a product are desirable. More preferably, it is an acrylic ester monomer and 
V T> °i aCryi ' C * Ster monomer - and « acrylic ester monomer especially preferably. The point 
that physical properties, such as hypoviscosity of a compound, a low modulus of a hardened 
material high elongation, weatherability. and thermal resistance, are required in the application of 
general ******** to a butyl acrylate system monomer is still more desirable. The copolymer 
mainly concerned with the ethyl acrylate on the other hand in the application as which oilproof [. 
such as an automotive applicator,, ] etc. is required is still more desirable. It can also transpose 
a part of ethyl acrylate to butyl acrylate in order to raise that low-temperature property, since it 
has the inclination to be a little inferior to a low-temperaturo property (cold resistance), although 
the polymer mainly concerned with this ethyl acrylate is excellent in oilproof. However, since it 
follows on increasing the ratio of butyl acrylate and oilproof [ the / good ] is spoiled, as for the 
ratio, for the application of which oilproof is required, it is desirable to carry out to 40% or less, 
and it is more desirable to make it to 30 more* or less. Moreover, in order to improve a low- 
temperature property etc.. without spoiling oilproof, it is also desirable to use acrylic-acid 2- 
methoxy ethyl, acrylic-acid 2-ethoxyethyl. etc. by which oxygen was introduced into the alkyl 
^k^J? Sid * Cham ' However - smct> *t is in the inclination for thermal resistance to be inferior 
with the retaliation of an alkoxy group which has ether linkage in a side chain, when thermal 
resistance is requirod it is desirable ( the ratio ] to make it to 40% or less. It is possfcle to obtain 



tho polymer which the ratio was changed in consideration of physical properties, such as oilproof 
[ which is needed ]. and thermal resistance, a low-temperaturo property, according to various 
applications or the purpose demanded, and was suitable. For example, as an example which is 
excellent in physical-properties balance, such as oilproof. and thermal resistance, a low- 
temperature property, although limitation is not carried out. the copolymer of an ethyl acrylate / 
butyl acrylate / acrylic-acid 2-methoxy ethyl (it is 40-50/30 / 20 at a weight ratio) is 
mentioned. [ 20-30 ] t 30-20 ] 
[0026] 

In this invention, it is desirable other monomers. copoJymerizaoon, and that may carry out block 
coporymenzauon further and these desirable monomers are contained 40% by the weight ratio m 
these desirable monomers in that case. In addition, an acrylic acid (meta) expresses an acrylic 
acid and/, or a methacrytic acid with the above-mentioned transcription. 
[0027] 

Although especially the molecular weight distribution of the vinyl system polymer of this 
invention, i.e.. the ratio of the weight average molecular weight (Mw) and number average 
molecular weight (Mn) which were measured with gel permeation chromatography. (Mw/Mn) are 
not bruited, it is less than 1.8 preferably, is 1.7 or less more preferably, is 1.6 or less still more 
preferably, is 1.5 or less still more preferably, is 1.4 or less especially preferably, and is 1.3 or 
less most preferably. b> the GPC measurement by this invention, using chloroform as a mobile 
phase, a polystyrene gel column can perform measurement and number average molecular weight 
etc. can usually be calculated by polystyrene conversion. 
[0028] 

Although especially a limit does not have the number average molecular weight of the vinyl 
system polymer in this invention, when it measures with gel permeation chromatography, the 
range of 500-1.000.000 is desirable. 1.000-100.000 are more desirable, and 5.000-50.000 are still 



<The synthesis method of a principal chain > 

Although limitation is not carried out. the synthesis method of the vinyl system polymer in this 
invention has a desirable control radical polymerization, is more desirable, and is desirable. [ of 
especially an atomic migration radical polymerization ] [ of a living radical polymerization ] These 
are explained below. 
Control radical polymerization 

A radical polymerization method can be classified into "the general radical polymerization 
method" to which c ©polymerization of the monomer which has a specific functional group, and 
the vinyl system monomer is only carried out and the "control radical polymerization method" 
which can introduce a specific functional group into the location controlled [ end ]. using an azo 
system compound, a peroxide, etc. as a polymerization initiator. 
[0029] 

Although "a general radical polymerization mothod" is a simple approach, since the monomer 
which has a specific functional group by this approach is not introduced into a probable polymer, 
when it is going to obtain a polymer with the high rate of organic-functions-izing. it is necessary 
to use this monomer quite in large quantities, and there is a trouble that the rate of a polymer 
that this specific functional group is not introduced becomes large, by little use conversely. 
Moreover, since rt is a free radical polymerization, the trouble that only a large polymer with high 
viscosity is obtained also has molecular weight distribution. 
[0030] 

A "control radical polymerization method" can be classified into the "chain transfer agent 
method" the vinyl system polymer which has a functional group at the end is obtained, and the 
"Irving radical polymerization method" the polymer of the molecular weight as a design is mostly 
obtarod by growing without a polymerization growth end causing termination reaction etc, by 
performing a polymerization using the chain transfer agent which has a further specific functional 
group. 
[0031] 

Although a "chain transfer agent method" can obtain a polymer with the high rate of organic- 
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functions-King, the chain transfer agent which has quite a lot of specific functional groups to an 
initiator is required for it and rt has a problem on the financial side also including processing. 
Moreover like the above-mentioned "general radical polymerization method", since it is a free 
radical polymenzabon. the trouble that it is large and only a polymer with high viscosity is • 
obtained also has molecular weight distribution. 
[0032] 

While termination reaction cannot occur easily and the narrow (Mw/Mn is 1.1 to about 1-5) 
pofymer of molecular weight distribution is obtained though it is the radical polymerization made 
difficult I control J since the termination reaction a "living radical polymerization method" has a 
high rate of polymerization, and according to coupling of radicals etc tends to occur unlike these 
polymerization methods, molecular weight is freely controllable with the preparation ratio of a 
monomer and an initiate 



[0033] 

Therefore, a "living radical polymerization method" has narrow molecular weight distribution, and 
is more desirable as the manufacture approach of a vinyl system polymer of having the above- 
mentioned specific functional group for the monomer which can obtain a polymer with low 
viscosity upwards and has a specific functional group since [ of a polymer ] it can introduce into 
the location of arbitration mostly. 
[0034] 

In addition although living polymerization means the polymerization to which an end always 
continues having ; activity and the chain grows in the narrow sense, the pseudo-living 
polymerization which grows while that by which the end was inactivated, and the activated thing 
are generally ,n an equilibrium state is also contained. The definition in this invention is also tho 

[0035] 

As for the living radical polymerization method", research is positively mado into groups various 
? ^u*"* AS **" oxam P , °- for example A journal OBU American chemical society (J. 

Am.Chem.Soc). 994. 116 volumes, the thing using a cobalt porphyrin complex as shown in 7943 
pages. Macro leakage-at-bulb KYURUZU (Macromolecules). 1994. The thing using radical 
scavengers, such as 27 volumes and a nitroxide compound as shown in 7228 pages. "The atomic 
migrauon radical polymerization- (Atom Transfer Radical Pofymerization:ATRP) etc. which makes 
anorganic habgen.de etc. an initiator and makes a transition metal complex a catalyst is raised. 

Also in » "living radical polymerization method", an organic halogenide or a halogenation suffonyl 
compound An initiator. The atomic migration radical polymerization method" which carries out 

! r ITri enZ ^ ,0n ° f *" V,nyi SyStem mono ™ r by making a transition metal complex into a 
C f 7h £ S - manufaCt _ ire •VProach of a vinyl system polymer of in addition to the description 
otthe above mentioned living radical polymerization method" having a halogen comparatively 
advantageous to a functional-group conversion reaction etc. at the end. and having a specific 
functional group from the degree of freedom of a design of an initiator or a catalyst being large, it 
is still more desirable. As this atomic migration radical polymerization method. Matyjaszewski et 
aU for «*t»pI«. ]. Journal OBU American chemical society (J. Am.Chem.Soc.) 1995. 117 
volumes. 5614 pages macro leakage-at-bulb KYURUZU (Macromolecules) 1995. 28 volumes. 
S «!f?',.«?l (SwnC,) 1998> 272 volum «- 866 pages. WO 96/No. 30421 official report, 

97/No _ T8247 official '"Pot WO 98/No. 01480 official report WO 98/No. 40415 official 
report or Sawamoto et al.. 28 volumes. 1721 pages. JP.9-2088 1 6.A JP.8-41 1 17.A. etc. will be 
mentioned m macro leakage-at-bulb KYURUZU (Macromolecules) 1995. 

In this invention, although which approach is used among these living radical polymerizations 
desirable ° Spoci *" v constraint an atomic migration radical polymerization method is 
[0038] 

Although the living radical polymerization is explained below at the detail tho polymerization 
using 1 of the control radical polymerizations which can be used for manufacture of the vinyl 



system polymer later explained before that, and a chain transfer agent is explained. Especially as 
a radical polymerization using a chain transfer agent (telomer), although not limited, the following 
two approaches are illustrated as an approach of obtaining a vinyl system polymer with the end 
structure suitable for this invention. 
[0039] 

They are the approach of obtaining the polymer of a halogen end. using halogenated hydrocarbon 
as shown in JP.4-132706.A as a chain transfer agent and a method of obtaining the polymer of a 
hydroxyl-group end. using a hydro xyt-group content mercaptan or a hydroxy!- group content 
polysulfide as shown m JP.61-271306.A. JP.2594402.B. and JP.54-47782.A etc. as a chain 



Below, a living radical polymerization is explained. 
[0041] 

Among those, the approach using radical scavengers, such as a nitroxide compound, is explained 
first Generally in this polymerization, a stable nit ROK1SHI free radical (= N-O-) is used as a 
radical capping agent. As such compounds, although limitation is not carried out. the nit ROKISH1 
free radical from annular hydroxy amines, such as a 2. 2. 6. and 6-permutation- 1 -piperidinyloxy 
radical and a 2. 2, 5. and 5-permutation- 1 -pyrrolidinyl oxy-radical. is desirable. As a substituent 
a with a carbon numbers I such as a methyl group and an ethyl group. ] of four or less alkyl 
group is suitable. As a concrete nit ROKISHI free radical compound Although limitation is not 
earned out 2. 2. 6. a 6-tetramethyl-1 -piperidinyloxy radical (TEMPO). A 2. 2. 6, and 6- 
tetraethyl-1 -piperidinyloxy radical. A 2, 2. 6. and 6-tetramethyl-4-oxo— 1 -piperidinyloxy radical. 
Z 2. 5. and 5-tetramethyM -pyrrolidinyl oxy-radical. 1. 1 and 3. and 3-tetramethyl-2-ISOINDOR! 
nil oxy-radical. N. and N-G tert butylamine oxy-radtcal etc. is mentioned. Instead of a nit 
ROKJSHJ free radical, a free radical with a stable gafvinoxyl (gahrinoxyl) free radical etc. may be 
used. 
[0042] 

The above-mentioned radical capping agent is used together with a radical generating agent It is 
thought that the resultant of a radical capping agent and a radical generating agent serves as a 
polymerization initiator, and the polymerization of an addition polymerization nature monomer 
advances. Although especially both concomitant use rate is not limited. 0.1-10 mols of radical 
initiators are suitable to radical capping agent 1 Mol. 
[0043] 

As a radical generating agent although various compounds can be used, the peroxide which may 
generate a radical is desirable under polymerization temperature conditions. As this peroxide, 
although limitation is not carried out there are alkyls per ester, such as peroxy carbonates, such 
as dialkyl peroxide, such as diacyl peroxide, such as benzoyl peroxide and lauroyl peroxide. 
J1KUM1RU peroxide, and G t-butyl peroxide, diisopropyl peroxi dicarbonate. and bis(4-t-butyl 
cyclohexyl) peroxi dicarbonate. t-butyl peroxyoctoate. and t-butyl peroxybenzoate. etc. 
Especially benzoyl peroxide is desirable. Furthermore, radical generating agents, such as a radical 
generating nature azo compound like azobisisobutyronitril. can also be used instead of peroxide. 
[0044] 

An alkoxy amine compound as shown in the following figure may be used as an initiator instead 
of using together a radical capping agent and a radical generating agent as reported by 
Macromolecules 1995. 28. and P.2993. 
[0045] 
[Formula 1] 
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tf what has functional groups, such as a hydroxy) croup as it shown in the above figure, is used 
when using an alkoxy amine compound as an initiator, the polymer which has a functional group 
at the end will be obtained. If this is used for the approach of this invention, the polymer which 
has a functional group at the end will be obtained. 
[0046] 

Although polymerization conditions, such as the monomer and solvent which are used by the 
polymerization using radical scavengers, such as the above-mentioned nitroxide compound, and 
polymerization temperature, are not limited, they are the same as that of what is used about the 
atomic migration radical polymerization explained below, and are not cared about 
Atomic migration radical polymerization 

Next, the more desirable atomic migration radical polymerization method as a living radical 

polymerization of this invention is explained. 

[0047] 

In this atomic migration radical polymerization, an organic halogenide especially the organic 
halogenide (for example, the carbonyl compound which has a halogen in an alpha position and the 
compound which has a halogen in the benzylic position) which has reactant high carbon-halogen 
association, or a ha log en at ion sulfonyl compound is used as an initiator. 
If it illustrates concretely. 

C6H5-CH2X. C6H5-C(H) (X) CH3. and C6H5-C (X) (CH3) — two (however, the inside of the 



upper chemical formula. C6 H 5 a phenyl group and X chlorine, a bromine, c 
R1-C<H) (X)-CO two R2. R1-C(CH3) (X)-CO two R2. R1-C(H) (X)-C(O) R2. R1-C(CH3) (X)-C 
(0)R2. 

(For the inside of a formula, and R1 and R2. a hydrogen atom or the atkyl group of carbon 
numbers 1-20. an aryl group or an aralkyt radical, and X are chlorine, a bromine, or iodine) 
R1-C0H4-SO2X 

(For the inside of a formula, and R1. a hydrogen atom or the alkyl group of carbon numbers 1-20. 
an aryt group or an aralkyl radical, and X are chlorine, a bromine, or iodine) 



[0048] 

The organic halogenide or halogenation sulfonyl compound which has functional groups other 
than the functional group which starts a polymerization as an initiator of an atomic migration 
radical polymerization can also be used. In such a case, the vinyl system polymer which has a 
functional group at one principal chain end. and has the growth end structure of an atomic 
mi g r at ion radical polymerization at the principal chain end of another side is manufactured. As 
such a functional group, an alkenyl radical, a cros s l i n k in g silyl radical, hydroxy!, an epoxy group, 
the amino group, an amide group, etc. are mentioned. 
[0049] 

What has the structure which it is not limited as an organic halogenide which has an alkenyl 
radkcaL for example, is shown in a general formula (2) is illustrated 
R4R5C00-R6-R7-C(R3)=CH2 (2) 

the inside of a formula, and R3 — hydrogen or a methyl group, and R4 and R5 — hydrogen — 
The univalent alkyi group of carbon numbers 1-20, an aryt group, an aralkyl radical or the thing 
mutuaOy connected in the other end. and R6 [ or ] - X in which C(0) O- (ester group). -C(0>- 
(keto radical) or o~. m-. p-phenylene group, and R7 may include one or more ether linkage by 
direct coupling or the divalent organic radical of carbon numbers 1 -20 is chlorine, a bromine, or 

As an example of substituents R4 and RS. hydrogen, a methyl group, en ethyl group, n-propyl 
group, an isopropyl group, butyl, a pentyl radical, a hexyt group, etc. are mentioned. R4 and R5 
may be connected in the other end. and they may form the annular frame. 
[0050] 

As the example of an organic halogenide of having the alkenyl radical shown by the general 
formula (2). 

XCH2C(0) 0(CH2) nCH=CH2. Hthree cc(H) (X) C(O) CKCH2) nCH=CH2. 2(H3C) C(X) C(O) O 
(CH2)nCH=CH2. CH3CH2C(H) (X) C(0) 0(CM2) nCH=CH2. 
[0051] 
[Formula 2] 



C0 2 (CH2)nCH=CH 2 



{Setting at each above-mentioned ceremony, for X, chlorine, a bromine or iodine, and n are th 
integer of 0-20) 

XCH2C (O) O nO (CH2) mCH=CH2. H3cc (CH2) (H) (X) C(0) 0(CH2) nO(CH2) mCH=CH2. 2 

(M3C) COO C(0) 0(CH2) nO(CH2) mCH=CH2. CH3CH2C(H) (X) C(0) 0(CH2) n0(CH2) 

mCH=CH2. 

[0052] 

[Formula 3] 
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C0 2 (CH2)nO-{CH2)mCH^CH 2 



(Setting at each above-mentioned ceremony, for chlorine, a bromine or iodine, and n. the integer 
of 1-20 and m are [ X ] the integer of 0-20) 

o. m, p-XCH2-C6H4-(CH2) n-CH=CH2. o and m. p-CH3C(H) (X>-C6H4-(CH2) n-CH=CH2. o and 
m, and p-CH3 — CH2C(H) (X>-C6H4-(CH2) n-CH=CH2. 

(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or iodine, and n are the 
integer of 0~20) 

o, m, p-XCH2-C6H4-(CH2) rr<KCH2) m-CH=CH2, o and m. and p-CH3 -- C(H) (X)-C6H4- 
(CH2) n-0-<CH2) m-CH=CH2. o and m, and p-CH3CH2 — C(H) (X)-C6H4-(CH2) n-0-(CH2) 
mCH=CH2. 

(Setting at each above-mentioned ceremony, for chlorine, a bromine or iodine, and n. the integer 
of 1-20 and m are [ X ] the integer of 0-20) 

o. m. and p-XCH2-C6H4-0-(CH2) n-CH=CH2. o and m. and p-CH3 — C(H) (X)-C6H4-0-<CH2) 
rr-CH=CH2. o and m. and p-CH3CH2 — C(H) (X)-C6H4-0-(CH2) n-CH=CH2. 
(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or iodine, and n are the 
integer of 0-20) 

o — m — p-XCH — two - C — six — H — four - 0 - (CH2) — n-0 - (CH2) — m-CH=CH — 
two — o — m — p-CH — three — C — (— H — ) — (— X — ) - C — six — H — four - 0 - 
(CH2) — n-0 - (CH2) — m-CH=CH — two — o — m — p-CH — three — CH — two — C — 
(H) (X)-C6H4-0-CH2) n-O- CH2) — m-CH=CH — two 

(Setting at each above-mentioned ceremony, for chlorine, a bromine or iodine, and n. the integer 
of 1-20 and m are [ X ] the integer of 0-20) 

The compound further shown by the general formula (3) as an organic halogenide which has an 
alkenyl radical is mentioned. 
H2C=C(R3)-R7-C(R4XX>-R8-R5 (3) 

(the inside of a formula, and R3. R4. R5. R7 and X — the above — the same — R8 — direct 
coupling. -C(0) C— (ester group), and - C(0)- (keto radical) or o-, m-, and p-phenylene group 
are expressed) 

Although R7 is direct coupling or the divalent organic radical (one or more ether linkage may be 
included) of carbon numbers t-20, when it is direct coupling, the vinyl group has combined with 
the carbon which has combined the halogen, and it is an allyt halide ghost In this case, since 
carbon-halogen association is activated by the contiguity vinyl group, there may not not 
nocessarily bo need of having C(0) 0 set. a phenylene group, etc. as R8. and may be direct 
coupling. When R7 is not direct coupling, m order to activate carbon-halogen association, as R8. 
0 sets, a C(0) C (0) radical, and a phenylene group are desirable. 
[0053] 

If the compound of a general formula (3) is illustrated concretely. 

CH2=CHCH2X. CH2=C(CH3) CH2X, CH2=CHC (H) (X) CH3. CH2=C C (CH3) (H) (X) CH3. 
CH2=CHC (X) (CH3) 2. CH2=CHC(H) (X) C2H5. CH2=CHC(H) (X) CH (CH3)2. CH2=CHC(H) (X) 
C6H5. CH2=CHC(H) (X) CH2C6H5. CH2=CHCH2C(H) CO-C02R. CH2=CH(CH2)2C(H) (X>-C02R. 
CH2=CH(CH2)3C(H) (X)-C02R. CH2=CH(CH2)8C(H) (X)-C02R, CH2=CHCH2C(H) (XKC6H5, 
CH2=CH(CH2)2C(H) (X)-C6H5. CH2=CH(CH2)3C(H) (X)-C6H5. 

(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or iodine, and R are the 
alky! group of carbon numbers 1-20. an aryl group, and an aralkyl radical) 



** can be mentioned. 
[0054] 

If the example of a halogenation sulfonyl compound of having an alkenyl radical is given, they will 
be o-. m- p-CH2=CH-<CH2) n-C6H4-S02X, o- m- and p-CH2=CH-(CH2) n-C~C6H4-S02X. 
(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or iodine, and n are the 
integer of 0-20) etc. — it is . 
(0055) 

What has the structure which it is not limited especially as an organic halogenide which has the 
above-mentioned cross-linking silyl radical, for example, is shown in a goneral formula (4) is 
illustrated. 

R4R5COC)-R6-R7-C(HXR3)CH2-(Si(R9)2-b(Y)bO]m-Si(R1 0)3-a(Y)a (4) 

the inside of a formula, end R3. R4. R5. R6. R7 and X — the above — the same — R9 and R10 
All The alkyl group of carbon numbers 1-20. an aryl group, an aralkyl radical. Or (R*) 3SiO - (R* is 
the univalent hydrocarbon group of carbon numbers 1-20) three R' — being the same — 
differing — **** — when the Tori ORGANO siloxy radical shown is shown and R9 or two or 
more R 10 exist they may be the same and may differ. When Y shows a hydroxy! group or a 
hydrolysis nature machine and two or more Y exists, they may be the same and may differ, a 
shows 0. 1. 2. or 3. and b shows 0, 1. or 2. m is the integer of 0-19. However, it shall satisfy that 
it is a*mb>=1. 

If the compound of a general formula (4) is illustrated concretely. 

XCH2C (O) O nSi (CH2) 3. CH3C (OCH3) (H) (X) C (O) O nSi (CH2) 3. (0CH3) 2C (CH3) (X) C 
(O) O (CH2) nSi (OCH3)3. XCH2C(0) 0(CH2) nSi (CH3) (OCH3)2. CH3C(H) (X) C(O) 0(CH2) nSi 
(CH3) (OCH3)2. 2(CH3) C(X) CCO) 0(CH2) nSi2 (CH3) (OCH3). 

(Setting at each above-mentioned ceremony, for X. chlorine, a bromine, iodine, and n are the 
integer of 0-20) 

XCH2C (0) O nO (CH2) mSi (CH2) 3 H3cc (OCH3) (H) (X) C (O) O nO (CH2) mSi (CH2) 3. 
(OCH3) 2C (H3C) (X) C (O) O nO (CH2) mSi (CH2) 3. CH3CH2C (OCH3) (H) (X) C (O) O nO 
(CH2) mSi (CH2) 3. XCH2C (OCH3) (O) O nO (CH2) mSi (CH2) (CH3) 2 H3cc (OCH3) (H) (X) C 
(O) O (CH2) nO(CH2) m-Si (CH3) (OCH3)2. 2(H3C) C(X) C(O) 0(CH2) nO(CH2) m-Si (CHS) 
(OCH3)2. CH3CH2C(H) (X) C(O) C<CH2) nO(CH2) m-Si2 (CH3) (OCH3). 

(Setting at each above-mentioned ceremony, for chlorine, a bromine, iodine, and n, the integer of 
1-20 and m are [ X ] the integer of 0-20) 

o. m. p-XCH2-C6H4- 2Si (CH2) 3. o and m, p-CH3C (OCH3) (H) (X) -C6H4- 2Si (CH2) 3, o and 
m, p-CH3CH2C (OCH3) (H) (X) -C6H4- 2Si (CH2) 3. o and m. p-XCH2-C6H4- (OCH3) 3Si 
(CH2) 3. o and m. p-CH3C (OCH3) (H) (X) -C6H4- 3Si (CH2) 3. o and m. p-CH3CH2C (OCH3) 
(H) (X) -C6H4- 3Si (CH2) 3. o end m. p-XCH2-C6H4- (OCH3) 2-0- (CH2) 3Si (CH2) 3, o and m, 
P-CH3C (OCH3) (H) (X) -C6H4- 2-0- (CH2) 3Si (CH2) 3. o and m. p-CH3CH2C (OCH3) (H) (X) 
-C6H4- 2-0- (CH2) 3Si (CH2) 3. o and m. p-XCH2-C6H4-0- (OCH3) 3Si (CH2) 3. o and m. p- 
CH3C (OCH3) (H) (X) -C6H4-0- 3Si (CH2) 3. o and m. p-CH3CH2C (OCH3) (H) (X) -C6H4-0- 
3-Si (CH2) 3. o and m. p-XCH2-C6H4-0- (OCH3) 2-0- (CH2) (CH2) 3-Si (OCH3)3. o and m. p- 
CH3«H) (X)-C6H4-0-(CH2)2-0-(CH2)3Si (0CH3)3. o and m. p-CH3CH2C(H) (X)-C6H4-0- 
(CH2)2-CKCH2)3Si3 (OCH3). 

(Setting at each above-mentioned ceremony. X is chlorine, a bromine, or iodine) 

** is mentioned. 

[0056] 

As an organic halogenide which has the above-mentioned cross-linking siiyt radical, what has the 

structure shown by the general formula (5) is illustrated further. 

(R1 0)3-a(Y)aSKOSi(R9)2-b(Y)b)m-CH2-C(HXR3)-R7-C(R4XX>-R8-R5 (5) 

(The inside of a formula, and R3. R4. R5. R7, R8. R9. R10. a. b. m. X and Y are the same as the 

above) 

If such a compound is illustrated concretely, 

3SiCH2CH2C(H) (X) C6H5, 2(CH30) (CHS) SiCH2CH2C(H) (X) C6H5. 3(CH30) Si(CH2)2C(H) 
(X)-C02R. (CH30) 2(CH3) Si(CH2)2C(H) (X)-C02R. (CH30) 3SKCH2)3C(H) (X)-C02R. 2(CH30) 
(CH3) SKCH2)3C(H) (X)-C02R, (CH30) 3SKCH2)4C(H) (X)-C02R. 2(CH30) (CH3) SKCH2)4C(H) 
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<X)-C02R (CH30) 3Si(CH2)9C(H) (X)-C02R. 2(CH30) (CH3) S«CH2)9C(H) (X)-C02R. (CH30) 
3Si (CH30> 3C (CH2) (H) (X)-C6H5. 2(CH30) (CH3) SKCH2)3C(M) (X>-C6H5. 3(CH30) SKCH2) 
4C(H) (X)-C6H5. 2CCH30) (CH3) Si(CH2)4C(H) (X)-C6H5. 

(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or iodine, and R are the 
alkyl group of carbon numbers 1-20. an aryl group, and an aralkyl radical) 
** is mentioned. 
[0057] 

It is not limited especially as an organic halogenide with the above-mentioned hydroxy!, or a 
ha tog ens t ion sulfonyl compound, but the following is illustrated. 
HO-(CH2)n-OC(0)C(HXRXX) 

(For chlorine, a bromine or iodine, and R. a hydrogen atom or the alkyl group of carbon numbers 
1-20. an aryl group, an aralkyl radical, and n are [ the inside of a formula, and X ] the integer of 
1-20) 

It is not limited especially as an organic halogenide with the above-mentioned amino group, or a 
halogenation sulfonyl compound, but the following is illustrated. 
H2N-(CH2)n-OC(0)C(HXRXX) 

(For chlorine, a bromine or iodine, and R. a hydrogen atom or the alkyl group of carbon numbers 
1-20. an aryl group, an aralkyl radical, and n are [ the inside of a formula and X ] the integer of 
1-20) 

It is not limited especially as an organic halogenide with the above-mentioned epoxy group, or a 
halogenation sulfonyl compound, but the following is illustrated 
[0058] 
[Formula 4] 



L> (CH2) n — O 




(For chlorine, a bromine or iodine, and R. a hydrogen atom or the alkyl group of carbon numbers 
1-20. an aryl group, an aralkyl radical, and n are [ the inside of a formula, and X ] the integer of 
1-20) 

In order to obtain the polymer which has two or more growth end structures in 1 intramolecular, 
it is desirable to use an organic halogenide with two or more start points or a halogenation 
sulfonyl compound as an initiator. If it illustrates concretely. 
[0059] 
[Formula 5] 



ojiMr-X- CH 2 - C 6 H 4 -CH2-X 



I 1 

o^n.p-x— CH-C 6 H 4 -CH— X 



CH, CH 3 
I I 

ojn.p- X— C-CoH 4 — C X 

I 1 
CH 3 CH 3 



H H 
I I 

X-C-tCH^s-C X 

C0 2 R CO z R 

H H 
I 1 
X— C— (CH^-C X 

COR COR 



CH, CHa 

X— C-tCH^-C X 

C0 2 R COjR 

X— C— (CH^-C X 

COR COR 



A^Ufi. n(iO-2 0©fiDl. XttfiJR. Sfctta^JK) 



CH, 



X-CH 2 -C-CH 2 -X X-CH-C-CH-X X-C— C-C-X 
O CH3O CH, CHjO CH, 



X-CH-(CHj>) n -CH-X 
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^CHa-C-O-CCH^^O-C-CHj-X 



f H 3 O 



O CH 3 
II I 



X— CH-C-0-(CH 2 ) n -0-C-CH-X 



O CH, 
II I 



CH 3 O 
I II 

x ~ C — C-0-{CH 2 ) n -0-C-C X 

CH 3 CH 3 
<5t«K nfil~2 0<0S», XlttS*. S/ttta^jR) 

X-CH3-C-C-CH.-X ? H3 f" 3 

& 5 X-CH-C-C-CH-X 

CH3 CH 3 °° 

x— c — c — c— c X 

I II II I 

CH 3 O O CH 3 

» ° 
o.mp- X >-CH 2 -C-0-C 6 H 4 -0-C-CH 2 -X 

CH3O OCH, 
o.nvp- X— CH-C-O-C^-O-C-CH-X 

f^O o CH, 
□mp- X— C— C-O-CeH.-O-C-C X 

CH3 CH 3 
o.m.p- X— S0 2 'CeH 4 -S0 2 -X 
<5£<f>. XfiiSJS. US, £JttZ30S&) 



** is mentioned. 
[0061] 

As a vinyl system monomer used in this polymerization, there is especially no constraint and it 

can use all the already illustrated things suitably. 

[0062] 

Although not limited especially as a transition metal complex used as a polymerization catalyst it 



is the metal complex which uses the 7th group of the periodic table, eight groups. 1 
ten groups, or 1 1 group element as a central metal preferably. Furthermore, as a desirable thing, 
the complex of zerovalent copper, univalent copper, a divalent ruthenium, divalent iron, or 
divalent nickel is mentioned. Especially, a copper complex is desirable, a univalent copper 
compound is illustrated concretely — if it becomes — a cuprous chloride and bromination — 
they are the first copper, a cuprous iodide, a cuprous cyanide, a cuprous oxide, the first copper 
of perchloric acid. etc. When using a copper compound, in order to raise catalytic activity, 
ligands. such as polyamine. such as 2.2-bipyridyl and its derivative. 1. 1 0-phenanthroline and its 
l tetramethylethylenediamine. pentamethyl diethylenetriamine. and a hexa methyl tris 



(2-arninocthyl) amine, are added. A desirable ligand is a nitrogen-containing compound, a more 
desirable Kgand is a chelate mold nitrogen-containing compound, and still more desirable ligands 
are N. N. N'. and N'N'-pentamethyt diethylenetriamine. Moreover, the tris triphenyl phosphine 
complex (RuCI2(PPh3) 3) of divalent ruthenium chloride is also suitable as a catalyst. When using 
a ruthenium compound as a catalyst aluminum alkoxides are added as an activator. Furthermore, 
the bis-triphenyl phosphine complex (FeCI2(PPh3) 2) of divalent iron, the bis-triphenyl phosphine 
complex (NiCI2(PPh3) 2) of divalent nickel, and the bis-tributyl phosphine complex (NiBr2(PBu3) 
2) of divalent nickel are also suitable as a catalyst 
[0063] 

A poJyir>erization can be performed in a non-solvent or various kinds of solvents. As a class of 
solvent hydrocarbon system solvents, such as benzene and toluene, diethylether. Halogenated 
hydrocarbon system solvents, such as ether system solvents, such as a tetrahydrofuran. a 
methylene chloride, and chloroform. Ketone solvent such as an acetone, a methyl ethyl ketone, 
and methyl isobutyl ketone. A methanol, ethanol. propanol. isopropanol. n-butyl alcohol. Alcoholic 
solvent such as tert-butyl alcohol, an acetonitrile, Carbonate system solvents, such as ester 
solvent such as nitril system solvents, such as propionttrile and a benzonitrile. ethyl acetate, and 
butyl acetate, ethylene carbonate, and propylene carbonate, etc. are mentioned, and independent 
or two sorts or more can be mixed and used. 
[0064] 

Moreover, although limitation is not carried out a polymerization can be performed m 0 degree C 
- 200 degrees C. and is 50-150 degrees C preferably. 



The so-called reverse atom migration radical polymerization is also included in the Btomic 
migration radical polyrnerization of this invention. A reverse atom migration radical polymerization 
is the approach of making general radical initiators, such as a peroxide, act and producing the 
equilibrium same as the result as an atomic migration radical polymerization to Cu (II ) when 
using a high oxidation state (I), for example. Cu. when usual atomic migration radical 
polyrnerization catalyst generates a radical as a catalyst (Macromolecules 1999. 32. 2872 
reference), 
functional group > 

The number of cross-linking silyl radicals 

Although especially the number of the cross-linking siryl radicals of a vinyl system polymer is not 
limited, it is desirable to have one or more pieces on the average from a viewpoint of the 
hardenabaity of a constituent and the physical properties of a hardened material, and it is 1.2 or 
more pieces [ 3.5 or less ] still more preferably 4.0 or less ( 1.1 or more ] more preferably. 
The location of a cross-linking siryl radical 

Since the molecular weight between the points constructing a bridge which has big effect on 
rubber elasticity can take greatly when especially a rubber-property is required of the hardened 
material which makes it come to harden the harden* Mity constituent of this invention, as for at 
least one of a cross-linking functional group, it is desirable that it is in the end of a chain. It has 
a» cross-linking functional groups at the chain end more preferably. 
[0066] 

The vinyl system polymer which has the above-mentioned cross-linking silyl radical at at least 
one molecule end. and the method of manufacturing an acrylic polymer especially (meta) are 
indicated by JP.3-14068.B. JP.4-55444.B. JP.6-21 1922 A etc. However, since these approaches 
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are ihe free radical polymerization methods for having used the above "a chain transfer agent 
method", while the polymer obtained has a cross-linking stlyf radical at the chain end at a 
comparatively high rate, generally the value of the molecular weight distribution expressed with 
Mw/Mn is as large as two or more, and viscosity has the problem of becoming high. Therefore, a 
molecular weight distribution is narrow, and in order to obtain the vinyl system polymer which 
has a cross-linking silyl radical at the chain end at a high rate, it is desirable ( it is a vinyl system 
polymer with low viscosity, and ] to use the above "a living radical polymerization method." 
[0067] 

These functional groups are explained below. 
Cross-linking silyl radical 

As a cross-linking silyl radical of this invention, it is a general formula (6).: 
-[Si(R9)2-bCY)bO]m-Si{RI0)3-a(Y)a (6) 

Each of R9 and RIO among (type The alkyl group of carbon numbers 1-20. the aryl group of 
carbon numbers 6-20. The aratkyl radical or (R') 3SiO of carbon numbers 7-20 - (R' is the 
univalent hydrocarbon group of carbon numbers 1-20) three R" — being the same — differing — 
**** ~ "hen the Tori ORGANO siloxy radical shown is shown end R9 or two or more R 10 
exist, they may be tho same and may differ. When Y shows a hydroxyl group or a hydrolysis 
naturo machine and two or more Y exists, they may be the same and may differ, a shows 0. 1.2. 
or 3. and b shows 0. 1. or 2. m is the integer of 0-19. However, it shall satisfy that it is 
a+mb>-l. } 

It comes out and the radical expressed is raised 
[0068] 

As a hydrolysis nature machine, the radical currently generally ( a hydrogen atom, an alkoxy 
group, an acyloxy radical, a KETOKISW mate radical, the amino group, an amide group, an amino 
oxy-radical. a sulfhydryt group, an alkenyloxy radical, etc. ] used, for example is raised. Among 
these, although an alkoxy group, an amide group, and an amino oxy-radical are desirable, the 
point of hydrolysis nature being mild and being easy to deal with it to especially an alkoxy group 
is desirable, the inside of an alkoxy group — a carbon number — being few — although — the 
direction — reactivity — high — methoxy group > ethoxy radical > propoxy group — reactivity 
becomes low at order and it can choose according to the purpose or an application. 
[0069] 

A hydrolysis nature machine and a hydroxyl group can be combined with one silicon atom in the 
1-3 range, and (a+sigmab) has 1-5 desirable range. When a hydrolysis naturo machine and a 
hydroxyl group join together in [ two or more ] a cross-linking sihH radical, they may be the same 
and may differ. Although the silicon atom which forms a cross-linking silyl radical is one or more 
pieces, in the case of the silicon atom connected by sDoxane association etc.. it is desirable that 
they are 20 or less pieces. Especially, it is a general formula (7) 
-SKR10)3-a(Y)a (7) 

(R10. Y. and a are the same as the above among a formula.) Sinco the cross-linking silyl radical 

expressed is easy to receive, it is desirable. 

[0070] 

In addition, when hardenebility is taken into consideration, two or more pieces of a are desirable, 

although especially limitation is not carried out. 

[0071] 

Although the polymer which has the hydrolysis nature silicon radical with which two hydrolysis 
nature machines per silicon atom come to combine the vinyl system polymer which has such a 
cross-linking silyl radical is used in many cases To take [ when using it at the application etc. 
and low temperature of adhesives and you need a very quick cure rate especially, the cure rate 
is not enough, and ] out the flexibility after hardening Crosslink ing density needed to be reduced, 
therefore since crosslinking density was not enough, there might be stickiness (surface tuck). In 
that case, it is desirable that a is three things (for example, trimethoxy functional group). 
[0072] 

Moreover, although hardenabBity of a is [ three things (for example, trimethoxy functional 
group) ] quicker than two things (for example, dimethoxy functional group), about storage 



staWity or dynamics physical properties (elongation etc.). the direction of two things may be 
excellent In order to maintain hardenabitity and physical-properties balance, two things (for 
example, dimethoxy functional group) and three things (for example, trimethoxy functional group) 
may be used together. 
[0073] 

For example, since the reactivity of Y becomes high so that a has much Y. when the same, by 
choosing various Y and a. it is possable to control hardenability. the machine physical properties 
of a hardened material, etc.. and it can choose eecorcSng to the purpose or an application 
The method of introducing a cross-finking silyl radical 

Although the method of introducing the cross-firming silyl radical to the vinyl system polymer of 

this invention is explained below, it is not limited to this. 

[0074] 

First how to introduce a cross-finking siM radical, an alkenyl radical, and a hydroxyl group by 
end functional-group conversion is described. Since these functional groups can become each 
other with a precursor, the sequence which goes back from a cross-linking silyl radical 



[0075] 

It is the approach of making the hydrosilene compound which has a cross-hnking silyl radical m 
the vinyl system polymer which has at least one (A) alkenyl radical as the synthetic approach of 
a vinyl system polymer of having at least one cross-finking silyl radical adding to the bottom of 
hyorosirylation catalyst existence. 

(B) How to make the compound which has in a monad a cross-linking silyl radical, a hydroxyl 
group like the compound which has an isocyanate radical, and the radical that can react react to 
tho vrryl system polymer which has at least one hydroxyl group 

(C) The approach to which the compound it has a compound, and the alkenyl radical and cross- 
linking silyl radical of polymerization nature in 1 molecule is made to react in case a vinyl system 
polymer is compounded according to a radical polymerization 

(D) Tho approach using the chain transfer agent which has a cross-linking silyl radical in case a 
vinyl system polymer is compounded according to a radical polymerization 

(E) Approach; to which the compound which has stable carbanten with a cross-linking siKH radical 
in I molecule is made to react at the vinyl system polymer which has at least one reactant high 
carbon-halogen association is mentioned. 

[0076] 

The vinyl system polymer which has at least one alkenyl radical used by the approach of (A) is 
obtained by various approaches. Although a synthetic approach is illustrated below, it is not 
necessarily limited to these. 
[0077] 

(A-a) The approach to which the compound it has a compound and the alkenyl radical of 
polymerization nature and the low alkenyl radical of polymerization nature in a monad which is 
mentioned to the following general formula (9) in case a vinyl system polymer is compounded 
according to a radical polymerization is made to react as the 2nd monomer. 
H2C=C(R14)-R15-R16-C(R17>=CH2 (9) 

(R14 shows hydrogen or a methyl group among a formula. R15 shows -C(O) 0~ or o- m- and p- 
pherryiene group, and R16 may show direct coupling or the divalent organic radical of carbon 
numbers 1-20. and may include ono or more ether linkage.) R17 shows hydrogen or the alkyl 
group of carbon numbers 1-20. the aryl group of carbon numbers 6-20. or the aralkyl radical of 
carbon numbers 7-20. 

In addition, although there is no limit at the stage to which the compound it has a compound and 
the alkenyl radical of polymerization nature and the tew alkenyl radical of polymerization nature 
in a monad is made to react, when it expects a rubber-property, it is desirable [ it is especially a 
Irving radical polymerization, and ] to make it react as the 2nd monomer after reaction 
termination of the telophase of a polymerization reaction or a predetermined monomer. 
[0078] 

(A-b) The approach to which the compound which has at least two low alkenyl radicals of 
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polymerization nature, such as 1. 5-hexadiene. 1. 7-OKUTA diene. I. and 9-deca diene. after 
reaction termination of the telophase of a polymerization reaction or a predetermined monomer 
»s made to react in case a vinyl system polymer is compounded according to a living radical 
polymerization. 
[0079] 

(A-c) How to make various kinds of organometallic compounds which have an alkenyl radical like 
organic tin. such as for example, ally) compound tributyl tin and allyl compound trioctyl tin. react 
to the vinyl system polymer which has at least one reactant high carbon-halogen association, 
and to permute a halogen by it 
[0080] 

(A-d) How to mako the stabilization ca rb anion which has an alkenyl radical which is mentioned to 
a general formula (10) react to the vinyl system polymer which has at least one reactant high 
carbon-halogen association, and to permute a halogen by it. 
M+C-(R 1 8XR1 9)-R20-C(R 1 7)=CH2 (1 0) 

the inside of a formula, and R17 — the above — the same — both R18 and R19 are electron 
withdrawing groups which stabilize carbanion C-. or another side shows [ one side ] hydrogen, 
the alkyl group of carbon numbers 1-10. or a phenyl group by said electron withdrawing group 
R20 may show direct coupling or the divalent organic radical of carbon numbers 1-10. and may 
include one or more ether linkage. M+ shows alkali-metal ten or the 4th class ammonium ion. 
As an electron withdrawing group of R18 and R19. especially the thing that has the structure of 
-C02R and -C (O) R and ~CN is desirable. 
[008 1] 

(A-e) The electrophilicity compound which has alkenyl radicals, such as an alkenyl radical 
content compound which the metal simple substance or organometallic compound liko zinc is 
made to act on the vinyl system polymer which has at least one reactant high carbon-halogen 
association, prepares an ENORETO anion, and has a leaving group like a halogen or an acetyl 
group after an appropriate time, a carbonyl compound which has an alkenyl radical, an isocyanate 
compound which has an alkenyl radical, and acid halide which has an alkenyl radical, and the 
approach of making it react 
[0082] 

(A-f) How to make the oxy-anion or carboxyiate anion which has an alkenyl radical as shown in a 
general formula (1 1) or (12) react to tho vinyl system polymer which has at least one reactant 
high carbon-halogen association, and to permute a halogen by it. 
H2C=C(R17)-R21-0-M+(t1) V 

(R1 7 and M+ are the same as the above among a formula J R21 may include ono or more ether 
linkage by the divalent organic radical of carbon numbers 1-20 
H2C=C(R17>-R22-C(0)0-M+ (12) 

(R1 7 and M+ are the same as the above among a formula J R22 may include ono or more ether 
linkage by direct coupling or the divalent organic radical of carbon numbers 1-20. 
**** is mentioned. 
[0083] 

The synthesis method of the vinyl system polymer which has at least ono abovo-mentionod 
reactant high carbon- halogen association is not necessarily limited to these, although the atomic 
migration radical polymerization method which makes the above organic halogonides etc. an 
initiator and makes a transition metal complex a catalyst is mentioned. 
[0084] 

Moreover, although tho vinyl system polymer which has at least ono alkenyl radical can also be 
obtained from the vinyl system polymer which has at least one hydroxyl group and can use the 
approach of illustrating below, it is not necessarily limited to these. To tho hydroxyl group of the 
vinyl system polymer which has at least one hydroxyl group 

(A-g) How to make a base like sodium methoxide act and make it react with an alkenyl radical 

content hatogenide like an allyl chlorido. 

[0085] 

(A-h) The approach to which alkenyl radical content isocyanate compounds, such as allyl 



compound isocyanate. are made to react 
[0086] 

(A-i) How (meta) to make alkenyl radical content acid halide like acrylic-acid chloride react to 

the bottom of base existence, such as a pyridine. 

[0087] 

(At) Approach; which makes alkenyl radical content carboxylic acids, such as an acrylic acid. 

react to the bottom of existence of an acid catalyst is mentioned. 

[0088] 

When a halogen does not participate in the approach of introducing an alkenyl radical like this 
invention (A-a) (A-b) directly, it is desirable to compound a vinyl system polymer using a living 
radical polymerization method. Tho approach of of the point that control is easier to (A-b) is still 
more desirable. 
[0089] 

When introducing an alkenyl radical by changing the halogen of the vinyl system polymer which 
has at least ono reactant high carbon-halogen association Tho organic hategenide which has at 
least one reactant high carbon-halogen association. Or it is desirable to use the vinyl system 
polymer which is obtained by carrying out the radical polymerization of the vinyl system 
monomer by making a transition metal complex into a catalyst making a halogenation sulfonyl 
compound as an initiator (atomic migration radical polymerization method) and which has at least 
one reactant high carbon-halogen association at the end. The approach of of the point that 
control is easier to (A-f) is still more desirable. 
[0090] 

Moreover, although there is especially no limit as a hydrosilane compound which has a cross- 
linking silyl radical, if a typical thing is shown, the compound shown by the general formula (13) 
will be illustrated. 

H-[SKR9)2-b(YX»O]m-Si(R10)3-a(Y)a (13 

Each of R9 and R10 among [type The alkyl group of carbon numbers 1-20. the aryl group of 
carbon numbers 6-20. The aralkyl radical or (R ) 3SiO of carbon numbers 7-20 - (R* is the 
univalent hydrocarbon group of carbon numbers 1-20) three R' — being the same — differing — 
**** — when the Tori ORGANO siloxy radical shown is shown and R9 or two or more R 10 
exist they may be the same and may differ. When Y shows a hydroxyl group or a hydrolysis 
nature machine and two or more Y exists, they may be the same end may diffor. a shows 0, 1. 2. 
or 3. and b shows 0. 1. or 2. m is the integer of 0-19. However, it shall satisfy that it is 
a+mb>=1.1 

Also in these hydrosilane compound, it is especially a general formula (14). 
H-SKR10)3-a(Y)a(14) 

(The inside of a formula, and R10. Y and a are the same as tho above) 

the compound which comes out and has the cross-linking radical shown — acquisition — it is 

desirable from an easy point 

[0091] 

In case the hydrosilane compound which has the above-mentioned cross-linking silyl radical is 
made to add to an alkenyl radical, a transition metal catalyst is usually used. As a transition 
metal catalyst a complex with tho thing which made support such as a platinum simple 
substance, an alumina, a silica, and carbon black, distribute a platinum solid-state, chloroplatinic 
acid, chloroplatinic acid, alcohol, an aldehyde, a ketone, etc.. a ptatinurn-olefin complex, and a 
platinum (0>-drvinyl tetramethyl disitexane complex aro mentioned, for example. As an example of 
catalysts other than a platinum compound, RhCI (PPh3)3. RhCI3. RuCI3. lrCI3. FeCI3. AICI3. 
PdCI2 and H20. N1CI2. and TiCI4 grade are mentioned. 
[0092] 

(B) And the manufacture approach of a vinyl system polymer of having at least one hydroxyl 
group used by the approach of (A-g) - (A-j) is not limited to these approaches, although the 
following approaches are illustrated. 
[0093] 

(B-a) The approach to which the compound it has a compound, and tho alkenyl radical and 
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hydroxy! group of polymerization nature in a monad which is mentioned to the following general 
formula (15) in case a vinyl system polymer is compounded according to a radical polymerization 
is made to react as the 2nd monomer. 
H2C=C(R14)-R15-R16-OH (15) 

(The inside of a formula, and R14, R15 and R16 are the same as the above) 

In addition, although there is no limit at the stage to which the compound ft has a compound, and 
the alkenyl radical and hydroxyl group of polymerization nature in a monad is made to react 
when it expects a rubber-property, it is desirable ( ft is especially a living radical polymerization, 
and ] to make it react as the 2nd monomer after reaction termination of the telophase of a 
polymerization reaction or a predetermined monomer. 
[0094] 

(B-b) The approach to which for example. 10-UNDESE Norian. 5-hexenol. and alkenyl alcohol 
like allyl alcohol are made to react after reaction termination of the telophase of a polymerization 
reaction, or a predetermined monomer in case a vinyl system polymer is compounded according 
to a living radical polymerization. 



(B-c) For example, the approach of carrying out the radical polymerization of the vinyl system 
monomer, using so much a hydroxyf-group content chain transfer agent like the hydroxy I- group 
content polysulfide shown in J P. 5~ 262808 A 
[0096] 

(B-d) For example, the approach of carrying out the radical polymerization of the vinyl system 
monomer using a hydrogen peroxide or a hydroxyl-group content initiator as shown in JP.6- 
2399 12.A and JP.8-283310A 
[0097] 

(B-e) For example, the approach of carrying out the radical polymerization of the vinyl system 

monomer, using alcohols as shown in JP.6- 1 1 63 1 2.A superfluously. 

[0098] 

(B-f) For example, tho approach of introducing a hydroxyl group into an end by making the 
halogen of the vinyl system polymer which has reactant high carbon-halogen association in at 
least one piece react with hydrolysis or hydroxyl group -containing compound by the approach as 
shown in JP.4- 132706.A etc. 
[0099] 

(B-g) How to make the stabilization carbanion which has a hydroxyl group which is mentioned to 
a general formula (t6) react to the vinyl system polymer which has at least one reactant high 
carbon-halogen association, and to permute a halogen by it. 
M+C-(R!8XR19)-R20-OH (16) 

(It is the same as the inside of a formula, and R18. R19. R20 and ******) 

As an electron withdrawing group of R18 and R19. especially the thing that has the structure of 

-C02R and -C (O) R and -CN is desirable. 

[0100] 

(B-h) How to make the metal simple substance or organometallic compound like zinc act on the 
vinyl system polymer which has at least one reactant high carbon-halogen association, to 
prepare an ENORETO anion, and to make aldehydes or ketones react to after an appropriate 
time. 
[0101] 

(8-i) How to make the oxy-anion or carboxylate anion which has a hydroxyl group as shown in a 
general formula (17) or (18) react to the vinyl system polymer which has at least one reactant 
high carbon-halogen association, and to permute a halogen by it. 
HO-R21-0-M+07) 

(The inside of a formula. R21. and M+ are the same as the above) 
HO-R22-C(0)O-M+ (18 

(The inside of a formula. R22, and M+ are the same as the above) 

(B-j) The approach to which the compound which has the low alkenyl radical and low hydroxyl 
group of polymerization nature in a monad is made to react as the 2nd monomer after reaction 



termination of the telophase of a polymerization reaction, or a predetermined monomer in caso a 

vinyl system polymer is compounded according to a living radical polymerization. 

[0102] 

Although not limited especially as such a compound, the compound shown in a general formula 
(19) is mentioned. 
H2C=C(R14)-R21-OH (19) 

(R14 and R21 are the same as that of what was mentioned above among a formula.) 
Although not limited especially as a compound shown in the above-mentioned general formula 
(19). since it says that acquisition is easy. 10-UNDESE Norian. 5-hexenol, and alkenyl alcohol 
like athH alcohol are desirable. 
** is mentioned. 
[0103] 

When a halogen does not participate in the approach of introducing the hydroxyl group [ like 3 
which reaches (B-aHB-e) in this invention (B-j) directly, ft is desirable to compound a vinyl 
system polymer using a living radical polymerization method. The approach of of tho point that 
control is easier to (B-b) is stiR more desirable. 
[0104] 

When introducing a hydroxyl group by changing the halogen of the vinyl system polymer which 
has at least one reactant high carbon-halogen association, ft is desirable to use the vinyl system 
polymer which is obtained by making a transition metal complex a catalyst by making an organic 
halogenide or a halo ge nation suifonyl compound into an initiator, and carrying out the radical 
polymerization of the vinyl system monomer (atomic migration radical polymerization method) 
and which has at least one reactant high carbon-halogen association at the end. The approach 
of of the point that control is easier to (B~i) is still more desirable. 
[0105] 

Moreover, as a compound which has a cross-linking silyl radical, a hydroxyl group like an 
isocyanate radical, and the radical that can react gamma-isocyanate prop yltrime tho xysilane. 
gamma-isocyanate propytnethyl dimethoxysilane, gamma-isocyanate propyl triethoxysilane, etc. 
are mentioned into a monad, for example, and the catalyst of an urethane-ized reaction generally 
known as occasion demands can be used. 
[0106] 

As a compound having tho alkenyl radical and cross-linking silyl radical of polymerization nature, 
what is shown, for example by the following general formulas (20). such as trimethoxysih/lpropyl 
(meta) acrytate and methyl dime tho xy sEKH propyl (meta) a cry late is mentioned into the monad 
used by the approach of (C). 

H2C=C(R14)-R1 5-R23-[SKR9)2-b(Y)bO]m-S«R10)3-a(Y)a (20) 

(R9. R10. R14. R15. Y. a. b. and m are the same as tho above among a formula.) R23 may include 
one or more ether linkage by direct coupling or the divalent organic radical of carbon numbers I- 
20. 

Especially although there is especially no limit at the stage to which the compound it has a 
compound, and the alkenyl radical and cross-finking silyl radical of polymerization nature in a 
monad is made to react ft is a living radical polymerization, and when ft expects a rubber- 
property, ft is desirable to make ft react as the 2nd monomer after reaction termination of the 
telophase of a polymerization reaction or a predetermined monomer. 
[0107] 

The mercaptan which has the cross-finking silyl radical which is used by the chain transfer agent 
method of (D). and which is shown in JP.3- 140685 and JP.4-55444.B as a chain transfer agent 
which has a cross-linking silyl radical, the hydrosilane which has a cross-linking sih/l radical are 
rnentioocd. 
[0108] 

The synthesis method of tho vinyl system polymer which has at least one above-mentioned 
reactant high carborr-halogen association used by the approach of (E) is not necessarily limited 
to these, although the atomic migration radical polymerization method which makes the above 
organic halogenide s etc. an initiator and makes a transition metal complex a catalyst is 
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wt is shown by the general formula (21) as a compound which has a cross-linking 
silyl radical and stabilization carbanion is mentioned into a monad. 
M+C-<R18XR1 9>-R24-C(HXR25>-CH2-[Si(R9)2-b(Y)bO]m-Si(R10)3-a(Y)a (2D 
(It is tho same as R9, R10, R18. R19. Y. a. b. m. and ****** among a formula.) R25 in which R24 
may include one or more ether linkage by direct coupling or the divalent organic radical of carbon 
numbers 1-10 shows hydrogen or the alky) group of carbon numbers 1-10. the aryl group of 
carbon numbers 6-10. or the aratkyl radical of carbon numbers 7-10. 

As an electron withdrawing group of R18 and R19. especially the thing that has the structure of 
-C02R and -C (O) R and -CN is desirable. 
< <storage stability amelioration agent (II)> > 

In the hardenabilfty constituent of this invention, it is desirable as a storage stability amelioration 
agent (II) that it is a dehydrating agent. Furthermore, ft is desirable that ft is tho ester compound 
of hydrolysis nature. 
[0109] 

If it illustrates concretely, as a dehydrating agent inorganic solid-states, such as 5 oxidization 
Lynn, a sodium hydrogencarbonate. a sodium sulfate (anhydrous Glauber's salt), and molecular 
sieves, etc. will be mentioned. Although these solid-state dehydrating agents are sufficient for a 
certain reason, the below-mentioned ester compound of liquefied hydrolysis nature of storage 
stability worsening or workability, such as removing a solid-state later, becoming the acidity or 
alkaKnity after addition inclining to acidity or basicity, and being easy to condense conversely bad 
is also desirable. As an ester compound of hydrolysis nature, what is chosen from the group 
which consists of those compounds, such as alt.acetic-acid acid trialkyl. such as alt.formic acid 
trialkyl. such as alt.formic acid TORJMECHIRU. alt.formic acid triethyl. alt.formic acid 
TORIPUROPIRU. and altformic acid tributyl. and altacetic-acid TOR1MECHIRU. alt.acetic-acid 
triethyl. altacetic-acid TORIPUROPIRU. altacetic-acid tributyl, is mentioned. 
[0110] 

As an ester compound of the other hydrolysis nature, ft is formula R4-nSiYn (even if Y contains 
among a formula the radical which can be hydrolyzed by the univalent organic radical and R 
contains the functional group, ft is not necessary to contain) further. The hydrolysis nature 
organic silicon compound shown is mentioned, n — the integer of 1-4 — ft is — desirable — 3 
or 4 — ft is — as the example Methyl trimetoxysilane, methyl triethoxysilane. 
ethyltriethoxysilane. Phenyl triethoxysilane, methyltriacetoxysilane. vinyftrimeto xysilane. Gamma- 
methacryloxpropyl trimethoxy silane, gamma -mercapto propyftrimethoxysilane. Orthosilicic acid 
tetramethyl (a tetramethoxy silane or methyl silicate), orthosilicic acid tetra ethyl, orthosilicic 
acid tetra-propyl. orthosilicic acid tetrabuthyl. etc. are mentioned. 
<The amount used> 

as tho amount of the storage stability amelioration agent (II) used — the vinyl system (polymer I) 
100 weight section — receiving — 0.1 - 30 weight section — desirable — 0.3 - 20 weight 
section — ft is 0.5 - 10 weight section more preferably. 
(0111] 

bi addition, although ft is desirable to carry out after changing a hardenabilfty constituent into an 
anhydrous condition, in case these storage stability amelioration agents are added, you may add 
in the condition ( that moisture has been included 1 
< <hardenabilfty constituent » 

In the hardenabilfty constituent of this invention, there are some for which a curing catalyst and 
a curing agent are needed. Moreover, various kinds of compounding agents may be added 
according to the target physical properties. 
<A curing catalyst and a curing agent> 

By forming siloxane association in the bottom of existence of various well-known condensation 
catalysts or nonexistence conventionally, tho polymer which has a cross-linking silyl radical 
constructs a bridge, and is hardened. As description of a hardened material, it can create broadly 
from a rubber-like thing to a resin-like thing according to the molecular weight and the principal 
chain frame of a polymer. 
[0112] 



As such a condensation catalyst for example A dfcutyl tin JIRAU rate, dibutyl tin diacetate, A 
dibutyl tin diethyl hexano rate, dibutyl tin JIOKUTETO. dibutyl tin dimethylmalate, Dibutyl tin 
diethyl malate. dibutyl tin dibutyl maleate, dibutyl tin G soak chill malate, Dibutyl tin JITORIDE sill 
ma late, dibutyl tin dibenzyl malate. Dibutyltin maleate. dioctyl tin diacetate, dioctyl tin distearate, 
Tetravalent tin compounds, such as a dioctyl tin JIRAU rate, dioctyl tin diethyl malate. and 
dioctyl tin G soak chill malate: Tin octylate. Monoalkyl tin. such as monobutyl tin compounds, 
such as divalent tin compound: monobutyl tin tris octoate. such as naphthenic-acid tin and tin 
stearate. and monobutyl tin TORUSO pr epoxide, and a mono-octyl tin compound: Tetrabuthyl 
titanate. Tftanate. such as tetra-propyl titanato: Aluminum tris acetyls cetonato. 
Organoaluminium compounds, such as aluminum tris ethyl acetoacetate and JIISOPUROPOKISHI 
aluminum ethyl acetoacetate: A carboxylic-acid bismuth. Carboxylic-acid iron, carboxylic-acid 
titanium, carboxylic-acid lead, carboxylic-acid vanadium, A carboxylic-acid zirconium, carboxylic- 
acid calcium, a carboxylic-acid potassium. Carboxylic-acid barium, carboxylic-acid manganese, a 
carboxylic-acid cerium, carboxylic-acid nickel, carboxylic acids (2-ethylhexanoic acid — ). such 
as carboxylic-acid cobalt carboxylic-acid zinc, and carboxylic-acid aluminum A metal salt such 
as a neo decanoic acid, a BASA tic acid, oleic acid, and a naphthenic acid. Or a reactant and 
mixture with en amino system compound, such as these and the below-mentioned lauryl amine: 
Zirconium tetra-acetylacetonato. Chelate compounds, such as titanium tetra-acetylacetonato; 
Monomethylamine. E thiamine, propylamine, isopropviamine. a Duty tarn me. An a my I amine, 
hexyiamine. an octyl amine. 2-ethylhexylamine. A nonyl amine, a DESHIRU amine, a lauryl amine, 
a perrtadecyl amine. Aliphatic series primary amines, such as a cetyl amine, a stearyl amine, and 
cyclohexylamine: Dimethylamine. Diethylamine, a d*propy! amine, diisopropylamine. dibutyl amine. 
Diamylamine. a dioctyl amine, a di(2~ethylhexyl) amine. A JIDESHIRU amine, a dilauryl amine, a 
JISECHIRU amine, a distearyl amino, Aliphatic series secondary amines, such as a methyl stearyl 
amine, an ethyl stearyl amine, and a butyl stearyl amine: Triamylamine. Aliphatic series tertiary 
amines, such as trihexyl amine and trioctytamine; A triaryl amine. Aliphatic series partial 
saturation aminos, such as an oleyl amine; as aromatic amine (. such as a lauryl aniline, a stearyl 
aniline, and a triphenylamine. ]; and other amines Monoethanoiamine. diethanolamine, 
triethanolamine. Diethylenetriamine. triethyl enetetramine. an oleyl amine. Cyclohex} 
benzylamine, diethytamino propylamine. XyhHene diamine, ethylenediamine, a 

hexamethylenediamine. Triethylene diamine, guanidine. diphenylguanidine. 2 and 4. 6 -tris (dimethyl 
aminomethyl) phenol. A morphoiine. N -me thy I morpholine. 2-ethyf-4-methylimidazole. Amine 
system compounds, such as 1 and 8-diazabicyclo (5, 4. 0) undecene -7 (DBU). Or salt [ with the 
carboxylic acid of these amine system compounds etc. ]: The reactant of a lauryl amine and tin 
octylate or the reactant of the amino system compound end organic tin compound liko mixture 
and mixture: — low-molecular-weight pory amide resin; obtained from superfluous poly amine and 
potybasic acid — the resuftantgamma-aminopropyl trimethoxysilane of a superfluous polyamine 
and a superfluous epoxy compound — gamma-aminopropyl triethoxysilane. gamma-aminopropyl 
triisopropoxy silane. gamma-aminopropyl methyl dimethoxysilane. gamma-aminopropyl 
methytdiethoxysilane. N-<beta-aminoethyl) aminopropyl trimethoxysilane. N-(beta-aminoethyl) 
aminopropyl methyl dimethoxysilane, N-< beta -amino ethyl) aminopropyl triethoxysilane. N-(beta- 
aminoethyl) aminopropyl methyldiethoxysilane, N -(beta-am in oethyl) aminopropyl triisopropoxy 
silane. gamma-uroido propyKrimo tho xysilane. N-phenyH gamma-aminopropyl trimethoxysilane. N- 
bemyr- gamma-aminopropyl trimethoxysilane. N-vinylbenzyr-gamma -amino propyl triethoxysilane. 
etc. can be mentioned. Moreover, well-known silanol condensation catalysts which are the 
derivatives which denaturalized these, such as silanol condensation catalysts, such as silane 
coupling agent which has amino groups, such as an amino denaturation sih/l polymer, a silanizing 
amino polymer, a partial saturation amino silane complex, a phenylarnino long-chain alky! silane. 
and amino silanizing silicone, an acid catalyst of further others, and a basic catalyst can be 
illustrated. 
[0113] 

These catalysts may be used independently and may be used together two or more sorts. The 
loadings of this condensation catalyst have desirable 0.1 - 20 section extent to the vinyl system 
polymer 100 section (ft is the same the weight section and the following) which has at least one 
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cross-linking silyl radical, and its one to 10 section is still more desirable. If the loadings of a 
silanol condensation catalyst aro less than this range, a cure rate may become slow and a 
hardening reaction may stop being able to go on fully easily. Pot life becomes short too much 
and it is not desirable from tho point of workability except that a good hardened material 
becomes local generation of heat and local foaming will arise on the other band at tho time of 
hardening if the loadings of a silanol condensation catalyst exceed this range, and is hard to be 
obtained. In addition, although especially limitation is not carried out. in order to control 
hardenability. it is desirable to use a tin system curing catalyst 
[0114] 

Moreover, in tho hardcnability constituent of this invention, in order to raise tho activity of a 
condensation catalyst more. K is also possible to use the silane coupling agent which has the 
above-mentioned amino group as a co-catalyst like an amine system compound Although this 
amino-group content silane coupling agent is a compound which has the radical (henceforth a 
hydrolysis nature silicon radical) and amino group containing the silicon atom which the 
hydrolysis nature machine combined and can mention the radical already illustrated as this 
hydrolysis nature machine, a methoxy group, its ethoxy radical, etc. are desirable from the point 
of a hydrolysis rate. Especially the two or more numbers of a hydrolysis nature machine have 
three or more desirable pieces. 
[0115] 

The loadings of these amine compounds have desirable 0.01 - 50 weight section extent to the 
organic polymer 100 weight section of a vinyl system polymer (I), and further 0.1 - its 20 weight 
sections are more desirable. A cure rate may become it slow that the loadings of an amine 
compound are under the 0.01 weight section, and a hardening reaction may stop being able to go 
on fufly easily. On the other hand, if the loadings of an amine compound exceed 30 weight 
sections, pot life may become short too much and it is not desirable from the point of 
workability. 
[0116] 

These amine compounds may be used only by one kind, and may carry out two or more kind 

mixing use. 

[0117] 

Furthermore, tho following general formula (37) 
R49aS*OR50)4-a (37 

(R49 and R50 are the permutations or the un substituted hydrocarbon groups of carbon numbers 
1-20 independently among a formula, respectively.) Furthermore, a is 0. 1. 2. or 3. A silicon 
compound without neither the amino group shown nor a silanol group may be added as a co- 
catalyst 
[0118] 

As said silicon compound, although not carried out since the effectiveness of limitation that that 
whose R49 in general formulas (37). such as phenyttrimethoxysHane. 

phenylmethyldimethoxysilane, phenyidimethylmethoxysilane. diphenyldimethoxysilane. diphenyl 
diethoxysilano. and triphenyfenethoxysilane, is the aryl group of carbon numbers 6-20 accelerates 
the hardening reaction of a constituent is large, it is desirable. Especially diphenyldimethoxysilane 
and diphenyl diethoxysilane aro low cost and since acquisition is easy, they are the most 



[0119] 

The loadings of this silicon compound have desirable 0.01 - 20 section extent to the vinyl 
system polymer 100 section, and its 0.1 to 10 section is still more desirable. If the loadings of a 
silicon compound are less than this range, the effectiveness of accelerating a hardening reaction 
may become small. On the other hand, when the loadings of a silicon compound exceed this 
range, the degree of hardness and tensilo strength of a hardened material may fan. 
[0120] 

In addition, the class and addition of a curing catalyst and a curing agent can be chosen with the 
class of Y of a vinyl system polymer expressed with the genera) formula (1) of this invention, and 
(6). or the number of a. and can control hardenability. machine physical properties, etc. of this 



invention according to the purpose or an application. When Y is an alkoxy group, the direction 
with few carbon numbers has high reactivity, and since more ones have high reactivity, a is little, 
and it is possible to make it harden enough. 
<Adhesive grant egent> 

In the constituent of this invention, a silane coupling agent and adhesive grant agents other than 
a stone coupling agent can be added, if an adhesion grant agent is added, when changing joint 
width etc. according to external force, a sealing material can reduce more the danger of 
exfoliating from adherends. such as a siding board Moreover, by the case, the need for use of 
the primer used for adhesive improvement is lost and simplification of construction is expected 
As an example of a silane coupling agent the amino group and a suHhydryl group. A silane 
coupling agent with functional groups, such as an cpoxy group, a carboxyl group, a vinyl group, an 
isocyanate radical, isocyanurate, and a halogen, can be illustrated. As the example gamma- 
isocyanate propyftrimethoxysHanc. gamma -isocyanate propyl triethoxysilane. Isocyanate radical 
silanes:gvnma-amirtooropyl trimethoxy silane. such as g 



diethoxysilane and gamme-isocyanate propylmethyl tfme tho xy silane. gamma-aminoprooyl 
triethoxysilane. gamme-sminopropyl triiso pro poxy silane. gamma-aminopropyl methyl 
dimethoxysilane, garrvrw -aminopropyl methyMiothoxysHane. gamma-(2-aminoethyl) aminopropyl 
trimethoxysilane. gamrna-(2-aminoethyl) aminopropyl methyl dime tho xy silane, gamma-<2- 
aminoethvl) aminopropyl tricthoxysilano, gamma -(2-aminoethyl) aminopropyl 
methyldiethoxysaane. gamma-(2-aminoethyl) aminopropyl trSsopropoxy silane. gamma-ureido 
propyttrmethoxysilane. N-phenyl- gamma-aminopropyl trimethoxysilane. Amino-group content 
silanes^amma-mercapto propyltrimethoxysilane. such as N-benzyr- gamma -aminopropyl 
trimethoxysilane end N-vinylbcnzyt-garnma-amiriopropyl triethoxysilane. gamma-mercopto propyl 
triethoxysilane. gamma-mercaptpropylmethyl dimethoxy silane. SuHhydryl group content silanes, 
such as gamma-mercapto propylmethyl diethoxysilane; Gamrna-glycidoxypropyltrimetoxysilane. 
gamma-gJycidoxy propyltriethoxy silane. gamma -grycidoxy propyl methyldimethoxysilane. beta-<3. 
4-epoxycyciohexyO ethyttrimethoxystfane. Epoxy group content silanes. such as beta -(3. 4- 
epoxycyclohexyl) ethyltricthoxy silane: beta-carboxy ethyttriethoxysilane. A beta-carboxy ethyl 
phenyl bis(2-methoxyethoxy) silane. Cor boxy silanes. such as N -betake arboxyme thy I) 
aminoethyl-gamma-Brninopropyi trimethoxysilane: VmyHrim e to xy silane. Vinyltriethoxysilane. 
gamm a m e thacryloyl oxypropyt methyl dimethoxysilane. vinyl mold partial saturation radical 
content silanes L such as gamma-AKURO yioxy propylmethyl triethoxysilane. ]; — halogen 
content silanes I such as gamma-chloropropyltrimetoxysilane, ]: — isocyanurate silanes. such 
as tris (trimethoxysiK/0 isocyanurate It can mention. Moreover, the amino denaturation silyl 
polymer which is the derivative which denaturalized these, a silanizing amino polymer, a partial 
saturation amino silane complex, a phenyUmino long-chain alky! silane. amino silanizing silicone, a 
block isocyanate silane. silanizing polyester, etc. can be used as a sibne coupling agent 
[0121] 

The silane coupling agent used for this invention is usually used in the range of the 0.1 to 20 
section to the cross-linking silyl radical content vinyl system polymer 100 section. It is desirable 
to use it in the range of the 0.5 to 10 section especially. Tho effectiveness of the silane coupling 
agent added by the hardcnability constituent of this invention shows a remarkablo adhesive 
improvement effect under non primer conditions or priming conditions, when it uses for organic 
base materials, such as inorganic base materials, such as various adherends. i.e., glass, aluminum, 
stainless steel, zinc, copper, and mortar, and vinyl chloride, an acrylic, polyester, polyethylene, 
polypropylene, a polycarbonate. When it is used under non primer conditions, especially the 
effectiveness of improving the adhesive property over various adherends is remarkable. 
[0122] 

Especially as examples other than a silane coupling agent although not limitod an epoxy resin, 
phenol resin, sulfur, aEkyi titanate. aromatic series pdy isocyanate. etc. are mentioned, for 
example. 
[0123] 

The above-mentioned adhesive grant agent may be used only by one kind, and may carry out 
two or more kind mixing use. These adhesive property grant agent can improve the adhesive 
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property over adherend by adding. Although especially limitation is not carried out in order to 
raise an adhesive property and the adhesive property over metal covering sides, such as an oil 
pan mechanism, especially, it is desirable also in the above-mentioned adhesive grant agent 0.1 - 
20 weight section and to uso a silane coupling agent together. 
[0124] 

The class and addition of an adhesive grant agent can be chosen with the class of Y of a vinyl 
system polymer expressed with the general formula (1) of this invention, and (6), or tho number 
of a. and can control hardenability. machine physical properties, etc. of this invention according 
to the purpose or an application. Since especially hardenability and elongation are influenced 
cautions are required for the selection. 
<Plasticizer> 

Various plasticizers may be used for the hardenability constituent of this invention if needed. 
Although it becomes advantageous since elongation of a hardened material can be enlarged or a 
lot of fillers can be mixed if it is used, using together with the Filler which mentions a plasticizer 
later, it must not necessarily add Although not limited especially as a plasticizer. for the 
purpose, such as adjustment of physical properties, and accommodation of description For 
example, dfcutyl phthalato. diheptylphthalate, di(2-ethylhexyl) phthalate. Phthalic ester, such as 
butyl benzyl phthalate; Dioctyl adipate. Non-aromatic dibasic acid esters, such as dioctyl 
sebacate. dibutyl sebacate. and succinks-acid isodecyl; Butyl oleate. Aliphatic series ester, such 
as acetyl RISHIRI Norian acid methyl; Diethylene glycol dibenzoate. The ester of polyalkylene 
glycols, such as TORIEC HIRE NGURIKORU JIBE NZOETO and pentaerythritol ester Tricresyl 
phosphate, phosphoric ester £ such as tributyl phosphate. ]; — trimellitic acid ester; — 
polystyrene [. such as polystyrene and Polly alpha methyl styrene ]; — porybutadiene — 
Polybutene. a polyisobutylene. butadiene -a cry lonitrile. and porychloroprene; chlorinated paraffin; 
Alky! diphenyl. hydrocarbon system oil I such as partial hydrogenation terphenyl. ]; — process 
oil; — a polyethylene glycol — The hydroxy! group of polyether polyols. such as a polypropylene 
glycol and a polytetramethylene glycol, and those polyethers polyol An ester group. Polyethers. 
such as a derivative changed into the ether group etc.: Epoxidized soybean oil. Epoxy 
plasticizers. such as epoxy stearin acid benzyl; A sebacic acid Dibasic acid and ethylene glycol, 
such as an adipic acid an azelaic acid, and a phthalic acid. A diethylene glycol, triethylene glycol, 
propylene glycol. The polyester plasticizers obtained from dihydric alcohol, such as dipropylene 
glycol: the vinyl system polymers obtained by carrying out the polymerization of the vinyl system 
monomers including an acrylic plasticizer by various approaches are mentioned. 
[0125] 

The polymer plasticizer which is the polymer of number average molecular weight 500-15000 
especially While being able to adjust mechanical characteristics, such as tensile strength of the 
hardened material which hardens the viscosity of this hardenability constituent slump nature, 
and this constituent and is obtained by adding, and elongation As compared with the case where 
the low-molecular plasticizer which b a plasticizer which does not contain a polymer component 
in a molecule is used, early physical properties aro maintained over a long period of time, and it 
can improve drying [ at the time of applying an alkyd paint to this hardened material ] (it is also 
called paintwork). In addition, although limitation is not carried out. even if this polymer 
plasticizer has a functional group and it does not have it it is not cared about. 
[0126] 

Above, although the number average molecular weight of a polymer plasticizer was indicated to 
be 500-15000. it is 800-10000 preferably and is 1000-8000 more preferably. If molecular weight 
is too low. a plasticizer can flow out with time by heat or the rainfall, early physical properties 
cannot be maintained over a long period of time, and alkyd paintwork cannot be improved. 
Moreover, if molecular weight is too high, viscosity will become high and workability will worsen. 
[0127] 

Among these polymeric plasticizers. a vinyl system polymer and the thing to dissolve are 
desirable. A boat-resistant point to compatibility and weatherability. and a vinyl system polymer 
are desirable especially. Also in a vinyl system polymer, an acrylic polymer is desirable (mete) 
and en acrylic polymer is still more desirable. The synthesis method of this acrylic polymer can 



at is obtained by the solution polymerization from the former, a non-solvent mold 
acrylic polymer, etc. Since the latter acrylic plasticizer is produced without a solvent or a chain 
transfer agent by the elevated-temperature continuation polymerization method (USP44 14370. 
JP.59-6207A JP.5-5S0O5.B. JP.1-313522.A. USP5010166). it is more desirable for the purpose 
of this invention. Although not limited especially as the example. Toagosei article UP series etc. 
is mentioned (refer to industrial ingredient October. 1999 issue). Of course, a living radical 
polymerization method can also be mentioned as other synthesis methods. According to this 
approach, the molecular weight distribution of that polymer is narrow, it is desirable from 
hypo visco sit y-izing being possible, and an atomic migration radical polymerization method is 
more more desirable still, but it is not limited to this. 
[0128] 

Although especially the molecular weight distribution of a polymer plasticizer are not limited, a 
narrow thing is desiroblo and less than 1.8 are desirable. 1.7 or less are more desirable, in 
addition. 1.6 or less are desirable. 1.5 or less are still more desirable, 1.4 especially or less are 
desirable, and 1 .3 or less are the most desirable. 
[0129] 

The plasticizer containing the above-mentioned polymer plasticizer is not necessarily needed, 
although you may use it independently and two or more sorts may be used together. Moreover, a 
low-molecular plasticizer may be further used together using a polymer plasticizer in the range 
which does not have a bad influence on physical properties depending on the need. 
[0130] 

In addition, these plasticizers can also be blended at the time of polymer manufacture. 
[0131] 

although the amount of ( in the case used of using a plasticizer ] is not limited ~ the vtnyt 
system polymer 100 weight section — receiving — the 5 - 150 weight section — desirable — 
the 10 - 120 weight section — it is the 20 - 100 weight section still more preferably. Under in 5 
weight sections, if the effectiveness as a plasticizer stops being discovered and the 150 weight 
sections are exceeded, the mechanical strength of a hardened material runs short 
<Rller> 

Various fillers may be used for the hardenability constituent of this invention if needed. Although 
not limited especially as a filler Wood flour, pulp, a cotton chip. Asbestos, a glass fiber, a carbon 
fiber, a mica, walnut shell powder, chaff powder, graphite, the diatom earth, clay, and a silica 
(fumed silica and a sedimentation nature silica — ) A crystalline silica, fused silica, a dolomite, a 
silicic acid anhydride, a water silicic acid. etc. A reinforcing filler like carbon black; Whiting, a 
colloid calcium carbonate. A magnesium carbonate, the diatom earth, baking clay. clay. talc, 
titanium oxide, A bentonite. organic bentonito. ferric oxide, a red oxide, aluminum impalpable 
powder. Fillers, such as the Flint powder, a zinc oxide, an active white, zinc dust zinc carbonate, 
and milt be tun; fibrous fillers, such as asbestos, a glass fiber and a glass filament a carbon fiber. 
Kevlar fiber, and a polyethylene fiber, etc. are mentioned 
[0132] 

Among these fillers, a sedimentation nature silica, fumed silica, a crystalline silica, fused silica, a 

dolomite, carbon black, a calcium carbonate, titanium oxide, talc, etc. are desirable. 

[0133] 

The filler mainly chosen from fumed silica, a sedimentation nature silica, a silicic acid anhydride, 
a water silicic acid, carbon black, a surface treatment detailed calcium carbonate, a crystalline 
silica, fusod silica, baking clay, clay, an active white, etc. can be added to obtain a hardened 
material with high reinforcement with these fillers especially, inside — specific surface area 
(based on a BET adsorption process) — more than 50m2/g — usually — 5O-400m2/g — the 
silica of tho about 2/g shape of 100-300m end of superfine s is preferably desirablo. Moreover, 
the silica to which non-dense water treatment of tho front face was beforehand carried out with 
organic silicon compounds, such as an organosiiane. and the ORGANO silazane. a JIORUGANO 
cyclo porysiloxane. is still more desirable, 
[0134] 

Especially as a more concrete example of the high silica system filler of reinforcement nature. 
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although not limited. Aerosil of Japanese Aerosil which is one of the fumed siKca. Nipsil of a 
Japanese 'silica company industry which is one of the sedimentation method silicas, etc. are 
mentioned. 
[0135] 

Moreover, the fitter mainly chosen from titanium oxide, a calcium carbonate, talc, ferric oxide, a 
zinc oxide, milt bakjn. etc. can be added to obtain the hardened material whose elongation is size 
with low strength. In addition, generally, when specific surface area of a calcium carbonate is 
small, it has that an improvement effect the breaking strength of a hardened material, elongation 
after fracture, adhesive, and adhesive ( weathering J is not enough An improvement effect the 
breaking strength of a hardened material, elongation after fracture, adhesive, and adhesive 
[ weathering ] becomes larger, so that the value of specific surface area is large. 
[0136] 

Furthermore, it is more more desirable for the calcium carbonate to have performed surface 
treatment using the finishing agent. When a surface treatment calcium carbonate is used, as 
compared with the case where the calcium carbonate which has not carried out surface 
treatment is used, the workability of the constituent of this invention is improved and it is 
thought that an improvement effect adhesive [ of this horde natality constituent ] and act»esive 
[ weathering ] improves more. As the aforementioned finishing agent, various coupling agents, 
such as the organic substance, such as a fatty acid, fatty-acid soap, and fatty acid ester, various 
surface active agents and a silane coupling agent and a titanate coupling agent, are used. As an 
example, although not limited to below, the atkyt ester of fatty acids, such as a caproic acid, a 
caprytic acid, pelargonic acid, a capric acid, undecanoic acid, a lauric acid, a myristic acid, a 
palmitic acid, stearin acid, behenic acid, and oleic acid, and salts, such as sodium of these fatty 
acids and a potassium, and these fatty acids is mentioned. As an example of a surface active 
agent, sulfonic acid type anionic surfactants, such as sulfate meld anionic surfactants, such as a 
pofyoxyethylene-alkyf-ether sulfate, a long-chain alcoholic sulfate, etc. and those sodium salt, 
potassium salt and atkylbenzene sulfonic acid, an alkyl naphthalene sulfonic acid, a paraffin 
sulfonic acid, an alpha olefin sulfonic acid, an alkyl suffo succinic acid, etc. and those sodium salt 
potassium salt. etc. are mentioned. As for the throughput of this finishing agent, it is desirable to 
process in 0.1 - 20% of the weight of the range to a calcium carbonate, and it is more desirable 
to process in 1 - 5% of the weight of the range. When throughput is less than 0.1 % of the weight, 
an improvement effect workability, adhesive, and adhesive ( weathering ] is not sometimes 
enough and 20 % of the weight is exceeded, the storage stability of this hardenability constituent 
may faD. 
[0137] 

Although especially limitation is not carried out. when using s calcium carbonate, and it expects 
especially improvement effects, such as the thixotropy of a compound, breaking strength of a 
hardened material, elongation after fracture, an adhesive property, and a weathering adhesive 
property, it is desirable to use a colloid calcium carbonate. 
[0138] 

On the other hand, although it may add for the purpose of hypoviscosity-izing of a compound, 
increase in quantity, a cost cut etc.. whiting can use the following if needed, when using this 
whiting. 
[0139] 

With whiting, a natural choke (chalk), a marble, a limestone, etc. are ground and processed 
mechanically. Although there are dry process and a wet method about the grinding approach, in 
order that a wet-grinding article may worsen the storage stability of the hardenability 
constituent of this invention in many cases, it is common not to be desirable. Whiting serves as a 
product which has various mean particle diameter by the classification. Although not limited 
especially, when it expects an improvement effect the breaking strength of a hardened material, 
elongation after fracture, adhesive, and adhesive [ weathering J. the following [ 50m2/g ] have 
the desirable value of specific surface area more than 1.5m2/g. below S0m2/g is stiff more 
desirable more than 2m2/g. below 50m2/g is more desirable more than 2.4m2/g. and bek>w 
50m2/g especially is desirable more than 3m2/g When Specific surface area is under 1.5m2/g. 



the improvement effect is not sometimes enough. Of course, it is not this limitation when aiming 
only at the case where viscosity is only reduced, or increase in quantity. 



In addition, the value of specific surface area means the measured value by the air permeability 
method (how to ask for specific surface area from the permeability of the air over a fine- 
particles packed bed.) performed according to JIS K 5101 as a measuring method. As measuring 
equipment, it is desirable to use the Shimadzu specific-surface-area measuring instrument SS- 
100 mold. 
CO 141] 

These fillers may be independently used together the purpose and if needed, and may use two or 
more sort* together. Although especially limitation is not carried out if the value of specific 
surface area combines the whiting and the colloid calcium carbonate more than 1.5m2/g if 
needed, it suppresses the rise of the viscosity of a compound moderatoty and en improvement 
effect the breaking strength of a hardened material, elongation after fracture, adhesive, and 
adhesive [ weathering ] can expect it very much, for example. 
[0142] 

It is desirable to use a filler in the range of the 5 - 1 000 weight section to the v«nyl system 
polymer 100 weight section, as for the addition in the case of using a filler, it is more desirable to 
use it in the range of the 20 - 500 weight section, and it is desireblo especially to use it m the 
range of the 40 - 300 weight section. When loadings are under 5 weight sections, an 
irnprovement effect the breaking strength of a hardened material, elongation after fracture, 
adhesive, and adhesive [ weathering ] is not sometimes enough and the 1000 weight sections are 
exceeded, the workability of this hardenability constituent may fall. A filler may be used 
independently and may be used together two or more sorts. 
<Minuto empty capsid> 

Furthermore, a minute empty capsid may be used together to these reinforcing fillers for the 
purpose of attaining lightweight-izing and low cost-ization. without causing the big fall of physical 
properties. 
[0143] 

The hollow object with which 500 micrometers or less of diameters consisted of ingredients of 
minerals 200 micrometers or less or the quality of organic still more preferably preferably 1mm 
or less is rnerrtioned as such a very small empty capsid (henceforth balun) is indicated by the 
latest technique of a functional filler- (CMC), although especially limitation is not carried out It «s 
desirable to use especially the very small hoOow object whoso true specific gravity is three or 
less 1.0 g/cm, and it is desirable to use the very smalt hollow object which is three or less 
further 0.5 g/cm. 
[0144] 

As said inorganic system balun. silicic acid system balun and non-sil»c»c acid system balun can 
be illustrated, and milt balun. a pearfite. glass balun. silica balun. fry ash balun. etc. can illustrate 
alumina balun. zirconta balun. a carbon balloon, etc. on non-silicic acid system balun at silicic 
acid system balun. The win light by IJ1CHI Chemicals as milt balun as an example of such 
inorganic system baluns. Nippon Sheet Glass KARUN as the Sanki Engineering SANKI light and 
glass balun. The Sumitomo 3M eel star Z-28. MICRO BALLOON made from 
EMERSON&CUM1NG. CELAMIC GLASSMODULES made from PITTSBURGE CORNING. As 
GLASS BUBBLES mado from 3M. and silica balun as Asahi Glass O-CEU Taihciyo Cement E- 
SPHERES. and fly ash balun CEROSPHERES made from PFAMARKETING. FILLTTE made from 
FTLLTTE U SA HOLLOW ZIRCONIUM SPHEES of the product made from ZIRCOA as Showa 
Denko BW as alumina balun. and zirconia balun. The KUREKASU fair mado from the Kureha 
chemistry and the car boss fair made from GENERAL TECHNOLOGIES are marketed as a 
carbon balloon. 
[0145] 

As said organic system balun. the balun of thermosetting resin and the balun of thermoplastics 
can be illustrated and phenol balun. epoxy balun. and urea balun can illustrate saran balun. 
polystyrene balun. potymethacrylate balun. polyvinyl alcohol balun. and styrene-acrylic balun on 
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thermosetting balun at thermoplastic balun. Moreover, the balun of tho thermoplastics which 
constructed the bridge can also be used. The balun after foaming is sufficient, and balun here is 
made to foam, after blending the thing containing a foaming agent and is good also as balun. 
[0146] 

Union Carbide UCAR and PHENOLIC MICR0BALLOONS as phenol balun as an example of such 
organic system baluns. ECCOSPHERES of the product made from EMERSON&CUMING as epoxy 
balun. ECCOSPHERES VF-O of the product made from EMERSON&CUMING as urea balun. 
SARAN MICROSPHERES of the product made from DOW CHEMICAL as saran balun. Expancel 
made from a Japanese filament the Matsumoto Yushi-Seiyaku Matsumoto microsphere. DYLTTE 
EXPANDABLE POLYSTYRENE of the product made from ARCOPOLYMERS as polystyrene 
balun. Product made from BASF WYANDOTE Japan Synthetic Rubber SX863 (P) is marketed by 
EXPANDABLE POLYSTYRENE BEADS and bridge formation mold styrene-acrylic-acid balun. 
[0147] 

The above-mentioned balun may be used independently, and two or moro kinds may be mixed 
end it may be used. Furthermore, what processed the front face of these baluns in order to 
improve dispersibility and tho workability of a compound by a fatty acid, fatty acid ester, rosin, 
rosin acid lignin. the silane coupling agent the titanium coupling agent the aluminum coupling 
agent a polypropylene glycol, etc. can be used. Without spoiling flexibility, and elongation and 
reinforcement among the physical properties at the time of stiffening a compound, such baluns 
are used in order to make it lightweight-ize and to cut down the cost 
[0148] 

Although especially the content of balun is not limited, it can be preferably used in the range of 
the 0.1 to 30 section still more preferably the 0.1 to 50 section to the vinyl system polymer 100 
weight section. The fall of tensile strength may be accepted among mechanical characteristics 
when the effectiveness of lightweight-izing is small in the less than 0.1 sections and this amount 
stiffens this compound in the 50 or more sections. Moreover, when the specific gravity of balun 
is 0.1 or more, the five to 30 section is still more preferably desirable the three to 50 section. 
<Physical-properties regulator > 

The physical-properties regulator which adjusts the tractivo characteristics of the hardened 
material generated if needed to the hardenability constituent of this invention may be added. 
[0149] 

Although not limited especially as a physical-properties regulator, for example Methyl 
trimetoxysilane. Alkyl alkoxysilane. such as dimethyldimethoxysilane. trimethytonethoxysilano. and 
n-propyftrimethoxysilane: Dimethyl JHSO propenoxysilane. Alkyl iso propenoxysilane. such as 
methyl TORDSO propenoxys-ane and gamma-gtycidoxy prop y4m ethyl JtlSO propenoxysilane. 
ga mm a- gtycidoxy propyl methyldimethoxy silane. gamma-glycidoxypropyltrimetoxysilane. 
Vinyttrimetoxysilane. vinyldirnethylmethoxysilane. gamma-aminopropyl trimethoxysilane. The 
alkoxysilane: silicone varnishes which have functional groups, such as N-<beta-amirtoethyO 
aminopropyf methyl dimethoxy silane, gamma -mer capto propyttrime tho xy silane. and gamma- 
mercaptpropylmethyl dimethoxysilane: polysiioxanes are mentioned. By using said physical- 
properties regulator, the degree of hardness when stiffening the constituent of this invention is 
raised, or a degree of hardness is lowered and elongation can be taken out Tho above- 
mentioned physical-properties regulator may be used independently, and may be used together 
two or more sorts. 
<Si!anoJ content compound> 

A silanol content compound may be added if needed I such as changing tho physical properties 
of a hardened material into the hardenabiBty constituent of this invention. ]. A silanol content 
compound means the compound which has one silanol group in intramolecular, and/or the 
compound which can generate the compound which has ono silanol group in intramolecular by 
reacting with moisture. These may use only one side and may use both compounds for 
coincidence. 
[0150] 

Especially the compound that has one silanol group in tine intramolecular which is one of the 
»l content compounds is a compound which it was not limited but was shown below. 



3SiOH 3(CH3CH2) SiOH. 3(CH3CH2CH2) SiOH. (CHS) 3SJOH. 3(sec-Bu) SiOH. 3(t-Bu) SiOH. 
(n-Bu) S«CH3)20H. 3(C5H1 1) SiOH, 3(C6H13) SiOH. (t-8u) (C6H5) 3SiOH. 2(C6H5) Si(CH3) OH. 
SKC6H5) (CH3)20H. 2(C6H5) SKC2H5) OH, C6H5Si(C2H5)20H. C6H5CH2Si(C2H5)20H. 
C10H7SKCH3)2OH 

(However, among the above-mentioned formula. C6H5 show a phenyl group and C10H7 show a 
naphthy! group.) 

Tho compound which can express with 3SiOH (it corrects and Rin formula is a permutation, an 
unsubstituted alkyl group, or an aryl group the same or of a different kind) like ** (R"). 
[0151] 
[Formula 7] 
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The compound which the sflanoi group combined with the polymer end which a principal chain 



The annular porysiloxane compound containing a silanol group like * 

(0152] 

(Formula 8] 

CM, CH, CH, 

Ho4si-0-^-R HO-Si— 04S!-0->^-R 

CH, 



H04si-0-)—R 




tie 
(0154) 
[Formula 10] 
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The compound which the silanol group 
[0155] 

[Formula 1 1] 



combined with a poh/silane principal chain end like **. 



CM, CH, 



The chain-like porysiioxane compound containing a silanol group l&e *=*, 

[0153] 

[Formula 9) 
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The compound which the silanol group combined with the polymer end which a principal chain 
like ** becomes from silicon, carbon, and oxygen can be illustrated. Among these, the compound 
expressed with the following general formula (45) is desirable. 
(R58)3SiOH (45) 

(R58 shows the univalent hydrocarbon group of carbon numbers 1-20 among a formula.) Two or 
more R58 may be the same, or may differ. 

R27 has a methyl group, an ethyl group, a vinyl group, t-butyl. and a desirablo phenyl group, and 

its a methyl group is Still more desirable. 

[0156] 

Especially, acquisition is easy and 3SiOH with small (CH3) molecular weight etc. is desirable from 

the point of effectiveness. 

[0157] 

By reacting with siloxane association generated according to the cross-linking silyl radical of a 
vinyl system polymer, or bridge formation, the compound which has ono silanol group m the 
above and intramolecular decreases the number of the points constructing a bridge, and is 
presumed to be what has given flexibility to the hardened material. 

Moreover, although especially the compound that can generate the compound which has one 
silanol group in intramolecular by reacting with the moisture which is one of the components of 
this invention is not Smiled, its compound by which the compound (hydrolysis product) which has 
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one silanol group is expressed with the above-mentioned general formula (45) to the 
intramolecular which reacts with moisture and is generated is desirable. For example, although 
not necessarily limited especially, the following compound can be mentioned in addition to the 
compound expressed with a general formula (46) which is mentioned later. 
[0158] 

N. an O-bis(trimethylsiryl) acetamide. N-(trimethylsi»yl) acetamide. A bis(trimethylsilyi) trifkioro 
acetamide. N-rnethyr-N-trimethylsilyl trifkioroacetamide. A bis-trim ethyl silyl urea, an N-(t- 
butyldimethylsiryl) N-methyl tnfWo acetamide. A trimethyl silane. a trimethyt (N and N- 
diethylamino) silane. (N and N-rfrnethylamino) Hexamethyldisilazane. 1. 1 and 3. 3-tetramethyl 
disilazane. N-(trimethylsilyl) imidazole, trimethyl silyl trifkioromethane sulfonate. A trimethylsiryl 
phenoxido. the trimethylsilylation object of n-octanol. The trimethyl si rylati on object of 2 -ethyl 
hexanol. the tris (trimethylsiryl) ghost of a glycerol. The tris (trimethylsiryl) ghost of trimethylol 
propane, the tris (trimethylsiryl) ghost of pentaerythritol. the tetrapod (trimothylsilyO ghost of 
pentaerythritol. 3(CH3) SiNHSi (CH3)3. 3(CH3) SiNSi2 (CH3). 
[0159] 

[Formula 12] 
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Although ** can use it suitably, from the amount of the content silanol group of a hydrolysis 

product especially 3(CH3) SiNHSi (CH3)3 is desirable. 

[0160] 

Although especially the compound that can generate the compound which has one silanol group 
in intramolecular by reacting with the moisture which is furthermore one of the components of 
this invention is not limited, its compound expressed with the following general formula (46) in 
addition to the above-mentioned compound is desirable. 
((R58)3SiO)nRS9 (46 

(R58 is the same as that of what was mentioned above among a formula.) The radical n was 
excluding the positive number and excluding [ R59 ] a part or all active hydrogen from the active 
hydrogen content compound is shown. 

R58 has a methyl group, an ethyl group, a vinyl group, t-butyl. and a desirable phenyl group, and 
its a methyl group is stiP more desirable. 

(R58) 3Si radical has especially the desirable trimethyls-yl radical all of whose three R58 are 

methyl groups. Moreover, as for n. 1-5 are desirable. 

[0161] 

Although not limited especially as an active hydrogen content compound used as the origin of 
the above R59 For example, a methanol, ethanol, n-butanol. i-butanol. t-butanol. n-octanol. 2- 



cthylhexanol. benzyl alcohol. Ethylene glycol, a Methylene glycol, a polyethylene glycol. Propylene 
glycol, dipropyiene glycol, a polypropylene glycol. A propanediol, tetramethytene glycol, a 
poJytetramethylene glycol. Alcohols, such as a glycerol, trimethylol propane, and pentaerythritol; 
A phenol. Phenols, such as cresol. bisphenol A. and a hydroquinone; Formic acid. An acetic acid, 
a propionic acid, a lauric acid, a palmitic acid, stearin acid, behenic acid. An acrylic acid, a 
methacrylic acid, oleic acid, lindic acid, a Knolenic acid. A sorbic acid, oxalic acid, a malonic acid, 
a succinic acid, an adipic acid, a mateic acid. Carboxylic-acids: ammonia, such as a benzoic acid, 
a phthabc acid, a terephthalic acid, and trimellitic acid: Monomothylamine. Dimethylamine. 
ethylamine. dicthylamine. n butytaminc. Amines, such as an imidazole: ketones, such as ureas: 
acetones L such as an acid-amides /. such as an acetamide and a benzamide. /. urea. N and N'- 
diphcnylurea ], acetyl acetone, 2. and 4-hepta-dione. are mentioned. 
[0162] 

The compound which can generate the compound which has one silanol group in intramolecular 
by reacting with the moisture expressed with the above-mentioned general formula (46) For 
example, although it can obtain by making active hydrogen, such as a halogen radical, and the 
compound which has the radical which can react react to an above-mentioned active hydrogen 
content compound etc. with 3 Si radical called siHIation reagents, such as trimethylsiryl chloride 
and dimethyl (t-butyl) chloride. (R58) It is not limited to these (however. R58 is the same as that 
of what was mentioned above J). . 
[0163] 

When the compound expressed with the above-mentioned general formula (46) is illustrated 
concretely, an ant ROWSHI trimethyl silane. N. an 0-bis(trimethylsiryl) acetamide, N- 
(trimethylsilyl) acetamide. A bis(trimethylsiryl) trifluoro acetamide. N-methyl-N-trimethylsilyl 
trifkioroacetamide. A bis-trimcthylsiryl urea, an N-(t"butyldimethylsiryl) N-methyl trifkioro 
acetamide. A trimethyl sSane. a trimethyl (N and N-diethylamino) silane. (N and N- dime thy lamino) 
Hexamethyldisilazane. 1. 1 and 3. 3-tetramethyl disilazane. N-(trimethylsiryl) imidazole, 
trimethylsiryl trifkioromethane sulfonate. A trimethylsiryl phenoxide. tho trimethylsilylation object 
of n-octanol. The trimethylsilylation object of 2 -ethyl hexanol. the tris (trimethylsiryl) ghost of a 
glycerol. Although the tris (trimethylsiryl) ghost of trimethylol propane, the tris (trimethylsiryl) 
ghost of pentaerythritol. the tetrapod (trimethylsiryl) ghost of pentaerythritol. etc. are mentioned, 
it is not limited to these. These may be used independently and may use two or more sorts 
together. 
[0164] 

Moreover, the compound which can express with a general formula (R60) (s) (3SiO) tZ (R610). 
CH30 (CH2CH(CH3) O) 5Si (CH3)3. CH2=CHCH2(CH2CH(CH3) 0)5Si (CH3)3. 3(CH3) SiO 
(CH2CH(CH3) 0)5Si(CH3)3. 3(CH3) SiO(CH2CH(CH3) 0)7Si3 (CH3) 

(The divalent hydrocarbon group of carbon numbers 1-8. and s and t of a univalent hydrocarbon 
group a permutation the same [ R60 ] or of a different kind or unsubstituted or a hydrogen atom, 
and R81 aro positive integers among a formula, and. for 1-6. and sxt, 5 or more and Z are [ s ] 
the organic radical of 1 - 6 **) 

**** — it can be used suitably These may be used independently and may use two or more 

sorts together. 

[0165] 

By reacting with moisture, in the compound which can generate the compound which has one 
silanol group in intramolecular, tho active hydrogen content compound generated after hydrolysis 
at the point which does not have a bad influence on storage stability, weathcrability. etc. has 
phenols, acid amides, and desirable alcohols, and its phenols and alcohols whose active hydrogen 
content compound is a hydroxy! group are still more desirable. 
[0166] 

In the above-mentioned compound, the trimethylsirylation object of N. an O-bis(trimethylsiryl) 
acetamide. N -(trimethyl silyl) acetamide. a trimethylsiryl phenoxide. and n-octanol. the 
trimethylsilylation object of 2-ethyl hexanol. the tris (trimethylsiryl) ghost of a glycerol, the tris 
(trimethylsiryl) **ost of trimethylol propane, the tris (trimethylsiryl) ghost of pentaerythritol. the 
tetrapod (trimethylsiryl) ghost of pentaerythritol. etc. are desirable. 
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C0 167] 

The compound which can generate the compound which has one silanol group in intramolecular 
generates the compound which has one silanol group in intramolecular by reacting with moisture 
after the time of hardening or hardening by reacting with this moisture at the time of storage. 
Thus, by reacting with siloxane association generated as mentioned above according to the 
cross-linking silyl radical of a vinyl system polymer, or bridge formation, the compound which has 
one silanol group in the generated intramolecular decreases the number of the points 
constructing a bridge, and is presumed to be what has given flexibility to the hardened material. 



The addition of a silanol content compound can be suitably adjusted according to the expected 
physical properties of a hardened material, a silanol content compound — the vinyl system 
polymer 100 weight section — receiving — 0.1 - 50 weight section — desirable — 0.3 - 20 
weight section — 0.5-10 weight section addition can be carried out still more preferably. Under 
in the 0.1 weight section, if the addition effectiveness does not show up but 50 weight sections 
are exceeded, bridge formation will become inadequate and the reinforcement and the gel molar 
fraction of a hardened material win fat! too much. 
[0169] 

Moreover, it may not be limited, but you may add at the time of manufacture of a vinyl system 
polymer, and especially the stage to add a silanol content compound to a vinyl system polymer 
may be added at the time of production of a hardenability constituent. 
<Thixotropic grant agent (lappet inhibitor)) 

In the hardenability constituent of this invention, a lappet is prevented if needed, and in order to 

improve workability, a thixotropic grant agent (lappet inhibitor) may be added 

[0170] 

Moreover, although not limited especially as a lappet inhibitor, metallic soap, such as polyamide 
waxes, hydrogenation castor oil derivative; calcium stearate. aluminum stearate. and barium 
stearata. is mentioned, for example. These thixotropic grant agent (lappet inhibitor) may be used 
independently, and may be used together two or more sorts. 
{Photoresist matter > 

In the hardenability constituent of this invention, the photoresist matter may be added if needed. 
The photoresist matter causes a chemical change by operation of light for a short time, and the 
molecular structure produces physical-properties -change of hardening etc By adding this 
photoresist matter, the adhesiveness on the front face of a hardened material at tho time of 
stiffening a hardenability constituent (it is also called a residual tuck) can be reduced. Although 
this photoresist matter is matter which can be hardened by hitting light, the typical photoresist 
matter is matter which can be stiffened by putting on the location (near an aperture) where an 
indoor day hits gently at a room temperature for one day. Although many things, such as a 
constituent containing an organic monomer, oligomer, resin, or them, are known by this kind of 
compound and especially that class is not limited to it, a partial saturation acrylic compound. 
Pori cinnamic-acid vinyl, or azide -ized resin is mentioned, for example. 
[0171] 

Partial saturation acrylic compounds are the monomer which has the partial saturation radical 
expressed with the following general formula (47). oligomer, or such mixture. 
CH2=CHR62CO(0)- (47 

R62 shows hydrogen, the alky! group of carbon numbers 1-10. the aryi group of carbon numbers 

6-10. or the aralkyl radical of carbon numbers 7-10 among a formula. 

[0172] 

As a partial saturation acrylic compound, specifically Ethylene glycol, a glycerol, trimethytol 
propane, pentaerythritol. The acrylic ester (meta) of tow-molecular— weight alcohols, such as 
neopentyl alcohol; Bisphenol A. The acrylic ester (meta) of the alcohols which denaturalized an 
acid or the above-mentioned low-molecular- weight alcohol, such as isocyanuric acid. etc. by 
ethylene oxide or propylene oxide: The polyether poh/ol to which a principal chain has a hydroxy! 
group at tho end by the polyether. The polymer poh/ol obtained by carrying out the radical 
polymerization of the vinyl system monomer in the potyol whose principal chain is a polyether, 



The polyester potyol to which a principal chain has a hydroxy! group at the end with polyester. A 
principal chain b a vinyl system or (meta) an acrylic polymer. Acrylic ester (meta). such as poh/ol 
which has a hydroxy) group in a principal chain: The epoxy acrytate system oligomer: potyoi 
obtained by making an epoxy resin and acrylic acids (meta). such as the bisphenol A mold and a 
novolak mold, react. Tho urethane acrytate system oligomer which has a urethano bond and 
(meta) an acrylic radical is mentioned into the chain obtained by making the poly isocyanate. 
hydroxyl-group content (meta) acrytate. etc. react. 
[0173] 

Pori cinnamic-acid vinyl b the photoporymers which make a einnameyl radical a sensitization 
radical, and although polyvinyl alcohol was esterifiod with the cinnamic acid, the Pori cinnamic- 
acid vinyl system derivative of others many is mentioned. 
[0174] 

azide-ized resin b known as a photoporymer which makes an azide radical a sensitization radical, 
and the rubber sensitization liquid which usually added the azide compound as a sensitization 
agent has detailed 'a photoporymer"* (from March 17. Showa 47 publication, printing society 
publication section issue, and 93 pages - 106 pages to 1 17page-) instantiation, and it is 
independent in these — or it can mix and can be used if needed, being able to add a sensitizer. 
[0175] 

A partial saturation acrylic compound b desirable at the reason for being easy to deal with it in 

the above-mentioned photoresist matter. 

[0176] 

As for the photoresist matter, it b desirable to carry out 0.01-20 weight section addition to the 
vinyl system polymer 100 weight section. Under in the 0.01 weight section, when effectiveness is 
small and exceeds 20 weight sections, the bad influence to physical properties may come out In 
addition, addition of accelerators, such as sensitizers, such as ketones and a nitro compound, 
and amines, may heighten effectiveness. 
<Air-oxidation hardenability matter) 

In the hardenability constituent of this invention, the air-oxidation hardenability matter may bo 
added if needed. The air-oxidation hardenability matter is a compound which has the partial 
saturation radical which can carry out bridge formation hardening by the oxygen in air. By adding 
thb air-oxidation hardenability matter, tho adhesiveness on the front face of a hardened material 
at the time of stiffening a hardenability constituent (it b also called a residual tuck) can be 
reduced. The air-oxidation hardenability matter in this invention is matter which can be hardened 
by making air contact and, more specifically, has the property which reacts with the oxygen in 
air and b hardened. The typical air-oxidation hardenability matter can be indoors stiffened by 
carrying out Hazama gentle placement for one day for example, in air. 
[0177] 

The acrylic polymer which denaturalized as air-oxidation hardenability matter with the various 
alkyd-resin; drying oil denaturalized and obtained in drying-oil: these drying oil. such as tung oil 
and linseed oil. for example, epoxy system resin, silicone resin: the various denaturation objects 
(a maltein-ized denaturation object, boiled oil denaturation object etc.) of the polymer, the 
copolymer and also thb polymer of C5 - C8 diene. or a copolymer etc. are mentioned as an 
example in 1. 2-potybuta diene. 1. and 4-poh/buta diene. Especially among these, the liquefied 
object of tung oil and the diene system polymers (liquefied diene system polymer) and its 
denaturation object are desirable. 
[0178] 

polymers which are made to carry out coporymerization of the monomers which have a 
polymerization or the liquefied polymer which is made to carry out c ©polymerization and is 
obtained, and copoiymeric [ these diene series and copoiymeric 3 for diene series, such as a 
butadiene, a chloroprene. an boprene. and t .3-penta diene. such as acrytonitrile and styrene. so 
that dtone series may serve as a subject, and are obtained as an example of the above- 
mentioned liquefied diene system polymer, such as NBR and SBR. — those various denaturation 
objects (a mallein-ized denaturation object, boiled oil denaturation object etc.) etc. are 
mentioned further. These may be used independently and may use two or more sorts together. 
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Among these liquefied diene series, liquid potybutadtcne is desirable. 
[0179] 

The air-oxidation hardenability matter may be used independently and may use two or more 
sorts together. Moreover, concomitant use of the air-oxidation hardenability matter and the 
catalyst metallurgy group dryer which promotes an oxidation hardening reaction to coincidence 
may heighten effectiveness. As these catalyst metallurgy group dryers, metal salts, amine 
compounds, etc.. such as naphthenic-acid cobalt naphthenic-acid lead, a naphthenic-acid 
zirconium, octylic acid cobalt and an octytic acid z 



As for the air-oxidation hardenability matter, it is desirable to carry out 0.01-20 weight section 
addition to the vinyl system polymer 100 weight section. Under in the 0.01 weight section, when 
effectiveness is small and exceeds 20 weight sections, the bad influence to physical properties 
may come out 
<Antioxidant> 

In the hardenability constituent of this invention, an antioxidant may be added if needed. An anti- 
oxidant is not necessarily limited to these, although the various things which various kinds of 
things are known, for example, were indicated by tho "antioxidant handbook" of tho TAISEI 
CORP. issue, "degradation, stabilization" (235-242) of the CMC chemistry issue of polymeric 
materials, etc. are mentioned. 
[0181] 

For example, the Lynn system antioxidants, such as MARK PEP-36. a thioether system (all are 
the products made from AD E KAA- gasification study above) of MARK AO-23 grade. lrgafos38 
and Irgafosl&B. and IrgafosP-EPO (all are the Ciba-Geigy Japan make above), etc. are 
mentioned. EspecblJy. a hindered phenol system compound as shown below is desirable. 
[0182] 

As a hindered phenol system compound, the following can specifically be illustrated. 

2. 6-G tert-butyl-4-methyl phenol. 2. 6-G tert-butyl-4-othylphenol. Monochrome (or Jl or Tori) 
(alpha methyfbenzyl) phenol. 2. and 2-methylenebis (4 ethyl- 6-tert -but ylphenol), 2 and 2'- 
methylenebis (4 methyr-6-tert-butytehenol), 4 and 4 -butylidencbis (3-methyr-6-tert- 
butylphenol), A 4 and 4-thio screw (3~rnethyr-6-tert-butylphenol). 2. 5-G tert-butyl 
hydroquinone. 2. 5-G tert-amyl hydroquinone. Triethylene gtycol- screw - [3-(3-t-butyl-5- 
methyl -4 hydroxyphenyl) propionate], A 1 ,6-hexanedior- screw [3-<3. 5-G t-butyr-4- 
hydroxyphenyl) propionate], 2. 4-screw - (rt-octylthio) -6 -(4 -hydroxy - 3. 5-G t-butylanilino)- 
1.3.5-triazine. Pontaerythrityt-tetrakb [3-(3. 5-G t-butyr- 4 -hydroxyphenyl) propionate]. A 2 and 
2-thio-diethylene screw [3-(3. 5-G t-butyl-4-hydroxypheny)) propionate], Octadecyr-3-(3. 5-G 
t-butyl-4-hydroxyphenyl) propionate. N and N'-bexa methylenebis (3 5 - G t-butyl-4-hydroxy- 
hydronalium thinner MAMIDO). 3 5-G t-butyt-4-hydroxy-benzyl FOSUFONETO-diethyl ester, 1. 

3. 5-trimethyl -2, 4. 6-tris (3, 5-G t-butyf-4-hydroxybenzyl) benzene. 8b(3. 5-G t-butyl-4- 
hydroxybenzyl phosphonic acid ethyl) calcium. Tris-(3. 5-G t-butyf-4-hydroxybenzyl) 
isocyanurate. 2. 4-2. 4-screw [(octytthio) methyl] o-cresol. N, and N* bis[ - ] [3-(3. 5-G t-butyl- 
4-hydroxyphenyO propionyl] hydrazine. 

A tris (2. 4-G t-buthytphenyt) FOSU fight. 2-(5-mothyf- 2 -hydroxyphenyl) benzotriazol, 2-[2- 
hydroxy-3 and 5-bis(alpha end alpha-cSmethylbenzyl) phenyl}-2H-benzotriazol. 2-(3. 5-G t- 
butyH2-hydroxyphenyl) benzotriazol. 2~(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzo 
triazole. 2-(3. 5-G t-butyr-2-hydroxyphenyl)-5-chlorobenzo triazole. 2-(3. 5-G t-amyl-2- 
hydroxyphenyl) benzotrbzol. 2 -(2 - hydroxy-5'-t-octyl phenyl)- Benzotriazol. A condensate 
with a methyl-3-[3-t-butyl-5-(2rf-benzoti^zor-2-IRU)-4-hydroxyphenyl] propionate- 
polyethylene glycol (molecular weight 300 [ about ]). A hydroxyphenyl benzotriazol derivative, a 
2-(3. 5-G t-butyl-4-hydroxybenzyl)-2-n-butyl ma Ionic-acid screw (1. 2. 2. 6. and 6- 
pentamethyl-4-piperidyl). 2, 4-G t-buthytphenyl -3. 5-G t-butyl- 4 -hydroxy benzoate. etc. are 



[0183] 

If it says by the trade name. NOKURAKKU 200. NOKURAKKU M-17. NOKURAKKU SP 
NOKURAKKU SP-N. NOKURAKKU NS-5. NOKURAKKU NS-6. NOKURAKKU NS-30. 



NOKURAKKU 300. NOKURAKKU NS-7. NOKURAKKU DAH (all are the products made from the 
Ouchi Shinko Chemical industry above). MARK AO-30. MARK AO-40. and MARK AO-50. MARK 
AO-60. and MARK AO-616. MARK AO-635. MARK AO-658. MARK AO-80. MARK AO- 15. MARK 
AO- 18. MARK 328. MARK AO-37 (all are the products made from ADEKAAGASU chemistry 
above). IRGANOX-245. IRGANOX-259. IRGANOX-565. IRGANOX-1010. IRGANOX-1024. 
IRGANOX-1035. IRGANOX-1076. IRGANOX- 1 08 1 . IRGANOX-1098. IRGANOX-1222. IRGANOX- 
1330. IRGANOX -1425WL (all are the Ciba-Geigy Japan make above). Although SumilizerGM. 
SumaizerGA-80 (all are the Sumitomo Chemical mako above), etc. can be illustrated, it is not 
limited to these. 
[0184] 

Especially since an antioxidant may be used together with the light stabilizer mentioned later, 
and may demonstrate the effectiveness further by using together and especially its thermal 
resistance may improve, it is desirable. Ttnuvtn C353, Unuvin B75 (all are the Ciba-Geigy Japan 
mako above), etc. which have mixed an anti -oxidant and light stabilizer beforehand may be used. 
[0185] 

As for the amount of the arrtr-oxidant used, it is desirable that it is the rango of 0.1 - 10 weight 
section to the vinyl system polymer 100 weight section. There is little effectiveness of an 
improvement of weatherabitity under at the 0.1 weight section, and in 5 weight ****. there is no 
great difference in effectiveness and it is economically disadvantageous for it 
<Light stabilizer > 

In the hardenability constituent of this invention, light stabilizer may be added if needed. Light 
stabilizer is not necessarily limited to these, although the various things which various kinds of 
things are known, for example, were indicated by the "antioxidant handbook" of the TAISEI 
CORP. issue, "degradation, stabilization" (235-242) of the CMC chemistry issue of polymeric 
materials, etc. are mentioned. 
[0186] 

Although especially limitation is not carried out. also in light stabilizer, an ultraviolet ray 
absorbent b desirable and. specifically, benzoate system compounds, such as a triazine system 
like benzotriazol system compounds, such as Tinuvin P. tinuvin 234. tinuvin 320, tinuvin 326. 
tinuvin 327. tinuvin 329. and tinuvin 213 (all are the Ciba-Geigy Japan make above), or tinuvin 
1577 grade, a benzophenone system like CHIMASSORB81 grade, and tinuvin 120 (Ciba-Geigy 
Japan make), etc. can be illustrated. 
[0187] 

Moreover, a hindered amine system compound is also desirable and such a compound is 
indicated below. 

Succinate dimethyl- 1-< 2 -hydroxy ethyl)- 4-hydroxy - 2. 2. 6. and 6-tetramethylpiperidine 
pdycondensation object. 

Pori — [(6-(1.1,3.3-tetrametylbutyl) amino- 1.3.5-triazine -2. 4-diylJ. and 1(2. 2. 6. and 6- 
tetramethyr-4-piperidyl) imino oneD — N and N"-bis(3 aminopropyl) ethylene diamine -2. a 4- 
serew (N-butyt-N-O. 2. 2. 6. and 6-penUmethyl-4-piperidyi) amirw}-6-cMoro- 1.3.5-triazine 
condensate. B!s<2. 2. 6. and 6-tetramethyf-4-piperidyl) sebacate. succinic-acid-bb(2. 2, 6. and 
6-tetramethyf-4-PlPERIDlNlRU) ester, etc. are mentioned. 
[0188] 

If it says by the trade name, tinuvin 622LD. tinuvin 144. CH1MASSORB944LD. CH1MASS0RB 1 19 
— floor line end lrgafos168 — (— the above — any — Ciba-Geigy Japan) — MARK LA-52. 
MARK LA-57. MARK LA-62. and MARK LA- 67. MARK LA-63. MARK LA-68. MARK LA-82. and . 
MARK LA-87 — (— the above — any — ) made from ADEKAA-gasification study — Although 
SANORU LS-770. SANORU LS-765. SANORU LS-292. SANORU LS-2628. SANORU LS-1 1 14. 
SANORU LS-744. SANORU LS-440 (all are the Sankyo mako above), etc. can be illustrated, it is 
not limited to these. 
[0189] 

Furthermore, since the combination of an ultraviolet ray ebsorbont and a hindered amino system 
compound may demonstrate effectiveness more, although especially limitation is not carried out. 
you may use together, and using together is sometinr 
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Especially since light stabilizer may use together with the antioxidant mentioned above, and may 
demonstrate the effectiveness further by using together and especially its weatherability may 
improve, it is desirable. Tinuvin C353. ttnuvin B75 (all are the Ciba-Geigy Japan make above), 
etc. which have mixed light stabilizer and an anti- oxidant beforehand may be used 
[0191] 

As for the amount of the light stabilizer used, it is desirable that it is the range of 0.1 - 10 weight 
section to the vinyl system polymer 100 weight section. There is little effectiveness of an 
improvement of weatherability under at the 0.1 weight section, and in 5 weight ***». there is no 
great difference in effectiveness and it is economically disadvantageous for it 
Other additives 

bi the hardenability constituent of this invention, various additives may be added if needed for 
the purpose of adjustment of many physical properties of a hardenability constituent or a 
hardened material. As an example of such an additive, a flame retarder. a hardenability regulator, 
an antioxidant, radical inhibitor, an ultraviolet ray absorbent, a metal deactivator, antr-ozonant 
the Lynn system peroxide decomposition agent, lubricant, a pigment, a foaming agent, a photo- 
setting, resin, etc. are raised, for example. These various additives may be used independently 
and may use two or more kinds together. 
[0192J 

The example of such an additive is indicated by each specification of JP.4-69659.B. JP.7- 

108928.B. JP.63-254149A and JP.64-22904.A etc. 

[0193] 

The hardenability constituent of this invention may carry out combination seal preservation of all 
the combination components beforehand, may prepare them as one component type hardened 
with the moisture in after [ construction ] air. blends components, such as a curing catalyst, a 
filler, a plasticizer. end water, separately as a curing agent, and may adjust them as two 
component types mixed before using this compounding agent and a polymer constituent. Multiple 
color-ized corresponding [ which is demanded from the commercial scene ] becomes easy [ that 
it becomes possible to carry out abundant ****** etc. ] with the inventory restricted when it 
was made two component types and the sealing material which could add the coloring agent at 
the time of mixing of two components, for example, doubled with the color of a siding board was 
offered, and it is desirable by the object for low level buildings etc. A coloring agent wffl tend to 
work, if a pigment, a plasticizer. and the thing that mixed and pasted the filler depending on the 
case are used. Furthermore, a cure rate can be finely tuned by adding a retarder at the time of 
mixing of two components in a work site. 
< Oiardened material » 
<Appfication> 

The sealing material in a structural elastic sealing compound sealant, the sealing material for 
multiple glass, etc. although limitation is not carried out for the hardenability constituent of this 
invention. Electrical insulation materials, such as electrical and electric equipment and 
electronic -parts ingredients, such as a solar-battery rear-face sealing agent, and pre- insulation 
an electric wire, material for cables, A binder, adhesives. elastic adhesive s. a coating powder 
coatings, a coating material, foam. Sealants, such as a can top. the potting agent for electric 
electrons, a film, a gasket It is available for various applications, such as a fluid-sealant agent 
used in casting ingredient, artificial marble, and various molding materials and wired glass, and 
rust proofing and the sealing agent for waterproofing of a glass laminate end face (cutting 
section), autoparts, electrical machinery components, various machine parts, etc. 
[0194] 
[Example] 

Although the concrete example of this invention is combined with the example of a comparison 

and explained below, this invention is not limited to the following example. 

[0195] 

The 'weight section" and "% of the weight" are expressed the "section'" and"%~ among the 
following example and the example of a comparison, respectively. Moreover, in this example. 



pentamethyi d 
[0196] 

"Number average molecular weight" and "molecular weight distribution (ratio of weight average 
molecular weight and number average molecular weight)" were computed among the following 
example by the standard polystyrene converting method for having used gel permeation 
chromatography (GPC). However, chloroform was used as what was filled up with polystyrene 
bridge formation gel as a GPC column (shodex GPC K-804: Shows Denko make), and a GPC 



(Example 1 of manufacture) 

(Composition of the carboxytate which has an alkenyl radical) 

tO-undecene acid (I50g. 0814 mols) and potassium-tert-butoxide (91.3g. 0.814 mols) was added 
to the methanol (250mL). and it stirred at 0 degree C. By distilling off volatile matter under 
hesting under reduced pressure, the undecene acid potassium shown in a bottom type was 



CH2=CH-(CH2J8-C02-+K 
(-Ikg of BA semi batch polymerization) 
the glass reaction container of 2L — the bottom of n 
bromine tion — the first copper <8.39g. 0.0585 mols) and an acetonitriJe (1 12mO were supplied, 
and it heated for 60 minutes at 70 degrees C. this — butyl acrylate (224m L. 1.56 mols). 2. and 5- 
dferomo edipic-acid diethyl (17.6g. 0.0488 mols) — adding — further — it stirred for 30 minutes. 
Triamine (0.4 ImL 1.95mmol) was added to this, and the polymerization was started. Triamine 
(5.66ml_ 27.1mmol) was added, having sampled the reaction solution after this and pursuing a 
reaction, and butyl acrylate (895mL. 6.24 mols) was added over 140 minutes after [ of reaction 
initiation ] 55 minutes. Heating was continued to the addition backward pan of butyl acrylate for 
170 minutes. At this time, the specific consumption of butyl acrylate was 92.9% from GC 
measurement After diluting mixture with toluene and processing it with an activated alumina, the 
transparent and colorless polymer [l] was obtained by heating volatile matter under reduced 
pressure and distilling it off. The number average molecular weight of the obtained polymer [l] 
was 21000. and molecular weight distribution were I.I. 
[0197] 

The above-mentioned polymer [l] (0.35kg) above-mentioned undecene acid potassium (8.85g) 
and drathytacetamide 350mL were added to glassware, and heating stirring was carried out at 
70 degrees C under nitrogen-gas-atmosphere mind for 3 hours. After removing the volatile 
matter of a reaction solution under heating under reduced pressure, it diluted with toluene and 
filtered. Volatile matter was distilled out of the filtrate under heating under reduced pressure, 
and the solution was condensed, this — silicic acid aluminum (the product mado from 
consonance chemistry. KYO WORD 700PEL) — a polymer — receiving — 20wt(s)% — in 
addition, heating stirring was carried out at 100 degrees C f or 3 hours. The alkenyl radical end 
polymer (polymer [2]) was obtained by diluting a reaction solution with toluene, filtering it and 
distilling volatile matter out of a filtrate under heating under reduced pressure. The number of 
the alkenyl radicals introduced into per polymer 1 molecule by 1 H-NMR measurement was 1.9. 
[0198] 

1, 1 and 3 of polymer [2] (350g). trimethoxysilane (15.0mL). oltformic acid methyl (3.6mL). and 
zerovalent platinum. 3-tetramethyl-1. and 3-divinyl disiloxane complex was taught to 1L proof- 
pressure reaction container. However, the amount of the platinum catalyst used was made into 
5x10 - 4Eq by the mole ratio to the alkenyl radical of a polymer. After carrying out the 
pyrogenetic reaction of the reaction mixture, the sir/1 radical end vinyl system polymer (polymer 
[PI]) was obtained by carrying out reduced pressure distilling off of the volatile matter of 
mixture. The number average molecular weight of the obtained polymer was 26000. and 
molecular weight distribution were 1.2. They were 1.4 pieces when asked for the number of the 
silyl radicals of the average introduced into per polymer 1 molecule by 1H NMR analysis. 
[0199] 

In 1L proof-pressure reaction container, similarly A polymer [2] (350g). and 1-(2-trimethoxysilyl 
cthyny0-1, 1 and 3. 3-tetramethyt disiloxane (it is the 1.5-mol equivalent to an alkenyl radical), 1. 
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1 and 3 of a It formic acid methyl (3.6mL) and zerovalent platinum. 3-tetramethyt - It teaches in 
order, and heating stirring was carried out enough and 1 and 3-divinyl disiloxane complex (it is 
the 5x10 -four-mol equivalent to an alkenyl radical) was made to react at 100 degrees C under 
nitrogen-gas-atmosphere mind for 0.5 hours. Then, the silyl radical end vinyl system polymer 
(polymer [P2]) was obtained by carrying out reduced pressure distilling off of the volatile matter 
of mixture. The number average molecular weight of the obtained polymer was 26000. and 
molecular weight distribution were 1.2. They were 1.8 pieces when asked for the number of the 
silyl radicals of the average introduced into per polymer 1 molecule by 1 H NMR analysis. 
[0200] 

after teaching and carrying out the pyrogenetic reaction of a polymer [2] and the 1. 1 and 3 of 
dimethoxymethyl hydrosilane. altformic acid methyl, and zerovalent platinum. 3-tetramethyt- 1 . 
and 3-drvirryl disiloxane complex to 1 L proof-pressure reaction container similarly, the silyl 
radical end vinyl system polymer (polymer [P3]) was obtained by carrying out reduced pressure 
distilling off of the volatile matter of mixture. The number average molecular weight of the 
obtained polymer was 26000, and molecular weight distribution were 1.2. They were 1.4 pieces 
when asked for the number of the silyl radicals of the average introduced into per polymer 1 
molecule by IH NMR analysis. 
(Example 2 of manufacture) 

CuBr (8.39g. 0.0585 mols) was taught to the separable flask of 2L with reflux tubing and an 
agitator, and the nitrogen purge of the inside of a reaction container was carried out to it The 
acetonitrile (1 12mL) was added and it stirred for 30 minutes at 70 degrees C among the oil bath. 
Butyl acrylate (224mL). 2. 5-dibromo adipic-acid diethyl (23.4g. 0.0650 mols), and triamine 
(0.500mL 0.244mmol) were added to this, and the reaction was started. Butyl acrylate (895mL) 
was continuously dropped over 150 minutes, carrying out heating stirring at 70 degrees C. 
Triamino (2.50mL. 12.0mmol) was added in the middle of dropping of butyl acrylate. From reaction 
initiation. 1. 7-OKUTA diene (288mL. 1.95 mols). and triamine (4.0mL. 0.0195 mols) were added 
after 310-minute progress, and heating stirring was succeedingly canned out at 70 degrees C for 
240 minutes. 

After diluting the reaction mixture with the hexane and letting an activity alumina column pass, 
the alkenyl radical end polymer (polymer [3]) was obtained by carrying out reduced pressure 
distilling off of the volatile matter. The number average molecular weight of a polymer [3] was 
20000. and molecular weight distribution were 1.3. 

Polymer [3] (1.0kg). benzoic-acid potassium (34.8g). N. and N- dimethyl acetic amide (1L) was 
taught to 2 with reflux tubing L separable flask, and heating stirring was carried out at 70 degrees 
C under the nitrogen air current for 1 5 hours. It diluted with toluene, after removing N and N- 
dimethyl acetic amide by the scale loss draft A part for a solid-state insoluble in toluene (KBr 
and a surplus benzoic-acid potassium were filtered by the activity alumina column.) The polymer 
[4] was obtained by carrying out reduced pressure distiPing off of the volatile matter of a filtrate. 

[0201] 

A polymer [4] (1kg), silicic acid aluminum (200g. the product made from consonance chemistry, 
KYO WORD 700PEL). and toluene (1L) were taught to 2wrth reflux tubing L round bottom flask, 
end heating stirring was carried out at 100 degrees C under the nitrogen air current for 5.5 
hours. After filtration removed silicic acid aluminum, the polymer [5] was obtained by carrying 
out reduced pressure distilling off of the toluene of a filtrate. 
[0202] 

1. I and 3 of polymer [S] (720g). trimethoxysilane (31.7mL). altformic acid methyl (8. ImL). and 
zerovalent platinum. 3-tetramethyr- 1 . and 3-divinyl disiloxane complex was taught to 1L proof- 
pressure reaction container. However, the amount of the platinum catalyst used was made into 
5x10 - 4Eq by the mole ratio to the alkenyl radical of a polymer. After carrying out the 
pyrogenetic reaction of the reaction mixture, the silyl radical end vinyl system polymer (polymer 
[P4]) was obtained by carrying out reduced pressure distilling off of the volatile matter of 
mixture. By GPC measurement (polystyrene conversion), the number average molecular weight 
of the obtained polymer was 23000, and molecular weight distribution were 1.4. They were 1.7 



pieces when asked for the number of the silyl radicals of the average introduced into per 

polymer 1 molecule by IH NMR analysis. 

[0203] 

1.1 and 3 of polymer [5], trimethoxysilane. dimethoxymethyl hydrosilane. altformic acid methyl, 
and zerovalent platinum. 3-tetramethyf- 1 . and 3-divinyl disiloxane complex was similarly taught 
to 1L proof-pressure reaction container. However, the input of trimethoxysilane and 
dimethoxymethyl hydrosilane was set to 70 to 30 by the ** mole ratio. After heating the reaction 
mixture and making it react the silyl radical end vinyl system polymer (polymer [P5]) was 
obtained by carrying out reduced pressure distilling off of the volatile matter of mixture. By GPC 
measurement (polystyrene conversion), the number average molecular weight of the obtained 
polymer was 23000. and molecular weight distribution were 1.4. When asked for the number of 
the silyl radicals of the average introduced into per polymer 1 molecule by IH NMR analysis, 
trimethoxy radicals were 1.2 pieces and 0.5 dimethoxymethyl radicals. 
[0204] 

after teaching and carrying out the pyrogenetic reaction of the 1. 1 and 3 of polymer [5]. 
dimethoxymethyl hydrosilane. altformic acid methyl, and zerovalent platinum. 3-tetramethyl-1. 
and 3-divinyl disiloxane complex to 1L proof-pressure reaction container similarly, the silyl 
radical end vinyl system polymer (polymer [P6]) was obtained by carrying out reduced pressure 
distilling off of the volatile matter of mixture. By GPC measurement (polystyrene conversion), 
the number average molecular weight of the obtained polymer was 23000. and molecular weight 
distribution were 1.4. They were 1.7 pieces when asked for the number of the silyl radicals of the 
average introduced into per polymer 1 molecule by IH NMR analysis. 
(Example 3 of manufacture) 

reflux — CuBr (251.82*. 1.76 mols) was taught to the column and SOL polymerization machine 
with an agitator, and the nitrogen purge of the inside of a reaction container was carried out to 
them The acetonitrile (3360mL) was added and it stirred for 20 minutes at 68 degrees C. Butyl 
acrylate (6.80L). 2. 5-dibromo adipic-acid diethyl (526.70g. 1.48 mols). and triamino (12.0mL. 

0. 0585 mols) were added to this, and the roaction was started. Butyl acrylate (26.80L) was 
continuously dropped over 204 minutes, carrying out heating stirring at 70 degrees C. Triamine 
(36.0mL, 0.176 mols) was added in the middle of dropping of butyl acrylate. Prom reaction 
initiation. 1. 7-OKUTA diene (8 640m L. 58.5 mols). and triamine (120ml_ 0.585 mols) were added 
after 397-minute progress, and heating stirring was carried out at 80 degrees C for 240 minutes. 
Triamine (BOmL. 0.390 mols) was added after that and heating stirring was carried out at 90 
degrees C for 240 minutes. 

[0205] 

After having diluted the reaction mixture with toluene, removing the insoluble copper complex 
using the disk centrifuge and lotting an activity alumina column pass, the alkenyl radical end 
polymer (polymer [6]) was obtained by carrying out reduced pressure distilling off of the volatile 
matter. The number average molecular weight of a polymer [8] was 24000, and molecular weight 
distribution were 1.21. 

Polymer [6] (3.0kg). potassium acetato (24.5g). N. and N -dimethyl acetic amide (3D was taught 
to lOwith reflux tubing L separable flask, and heating stirring was carried out at 100 degrees C 
under the nitrogen air current for 10 hours. It diluted with toluene, after removing N and N- 
dimethyl acetic amide by the scale loss draft. A part for a solid-state insoluble in toluene (KBr 
and surplus potassium acetate were filtered by the activity alumina column.) The polymer [7] was 
obtained by carrying out reduced pressure distilling off of the volatile matter of a filtrate. 
[0206] 

The polymer (7) (3kg). the hydrotalcite (450g. the product made from consonance chemistry. 
KYO WORD 500SH. KYO WORD 700SL), and the xylene (0.6L) were taught to lOwith reflux 
tubing L round bottom flask, and heating stirring was carried out at 130 degrees C under the 
nitrogen air current for 5.0 hours. After filtration removed silicw acid aluminum, the polymer [8] 
was obtained by carrying out reduced pressure distilling off of the filtrate. 
[0207] 

1. 1 and 3 of polymer [8] (lOOOg). trimethoxysilane (52mL). altformic acid methyl (l3.3mL). and 
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zerovalent platinum. 3-tetramethyl- 1 . and 3-divinyl disiloxane complex was taught to 2L reaction 
containers. In addition, a platinum catalyst and trimethoxysilane were added in the middle of the 
reaction. The amount of 69mL(s) and the platinum catalyst used was the sum total in total, and 
the amount of the trimethoxysilane used was 1x10- 3Eq in the mole ratio to the alkenyl radical 
of a polymer After carrying out a pyrogenetic reaction, the silyl radical end vinyl system polymer 
(polymer [P7J) was obtained by carrying out reduced pressure distilling off of the volatile matter 
of mixture. By GPC measurement (polystyrene conversion), the number average molecular 
weight of the obtained polymer was 28500. and molecular weight attribution were 14 They were 
2.5 pieces when asked for the number of the silyl radicals of the average introduced into per 
polymer t molecule by IH NMR analysis. 



After teaching and carrying out the pyrogenetic reaction of the polymer [8]3-mercapto 
propyttrimethoxysiJane. 2. and 2 -azobis-2-methyl butyronitrile to 2L reaction containers 
similarly, the silyl radical end vinyl system polymer (polymer [P8]) was obtained by fully 
(unreacted 3-mercapto propyltrinethoxysilane not remaining like) carrying out reduced pressure 
distilling off of the volatile matter of mixture. By GPC measurement (polystyrene conversion), 
the number average molecular weight of the obtained polymer was 28500. and molecular weight 
distribution were 1.4. They were 2.8 pieces when asked for the number of the silyl radicals of the 
average introduced into per polymer 1 molecule by IH NMR analysis. 



1. 1 and 3 of polymer [8] (lOOOg). dimethoxymethyl hydrosfano (45mL). eltformic acid methyl 
(13.3mL). and zerovalent platinum. 3-tetramethyr-1. and 3-drrinyl disiloxane complex was 
similarly taught to 2L reaction containers, in addition, a polymer [P7] — a platinum catalyst and 
cfimethoxym ethyl si lane were similarly added in the middle of the reaction. After carrying out a 
pyrogenotic reaction enough, the silyl radical end vinyl system polymer (polymer [P9]) was 
obtained by carrying out reduced pressure distilling off of the volatile matter of mixture. By GPC 
measurement (polystyrene conversion), the number average molecular weight of the obtained 
polymer was 28500. and molecular weight distribution were 1.4. They were 2.5 pieces when asked 
for the number of tho silyl radicals of the average introduced into per polymer 1 molecule by IH 
NMR analysis. 

(Example 4 of manufacture) 

the approach indicated by the example 2 given in J P. 1 1 -08024 9 A — being based — 
hydroxyethyl-2-BUROMO propionate — an initiator — carrying out — bromination — the 
polymerization of the acrylic -acid-n -butyl was carried out by having made the first copper and 2 
and 2-btpyridyt into the polymerization catalyst and the poly acrylic acid-rr-butyl (polymer [9]) 
which adds mcthacrylic-acid-2-hydroxyethyt in the polymerization last stage, and has a hydroxy I 
group at the end was obtained. By GPC measurement (polystyrene conversion), the number 
average molecular weight of the obtained polymer was 6100. and molecular weight distribution 
were 1.3. 
[0210] 

Isocyanate propyltrimethoxysilane was added to this, the urethane-ized reaction was performed, 
the hydro xyl group of an end was changed into the trim* tho xy silyl racfical. and the vinyl system 
polymer (polymer [P10]) which has a trim e tho xy silyl radical was obtained. They were 3.3 pieces 
when asked for the number of the silyl radicals of the average introduced into per polymer 1 
molecule by IH NMR analysis. 
(Example 5 of manufacture) 

After teaching CuBr (923 3g. 6.44 mols) to the reaction vessel of 2 SOL with an agitator and 
carrying out the N2 seal of the inside of a reaction vessel to it the acetonitrile (667 1g) was 
added and it stirred for 15 minutes at 65 degrees C. Butyl acrylete (22.0kg). 2. 5-dtbromo ecfipic- 
acid diethyl (1931. 2 g. 5.36 mols). an acetonitrile (3000g). and triarnine (44. 8mL 214.6rnmo0 
were added to this, and the reaction was started. Butyl acrylate (88.0kg) was dropped 
continuously, carrying out heating stirring at 80 degrees C. Triarnine (179.2ml_ 859.5mmol) was 
added m the middle of dropping of butyl acrylate. The reaction mixture (polymerization reaction 
mixture [Iff]) containing a polymer [10] was obtained by adding 1. 7-OKUTA diene (15.847kg). 
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and triarnine (672.0mL 3.21 mols) after heating stirring at 80 degrees C succeeding^, and 
continuing heating stirring at 80 more degrees C for 1 0 hours. 

The alkenyl radical end polymer (polymer [10]) was obtained by carrying out reduced pressure 

distilling off of the volatile matter of a reaction mixture [iff). 

[0211] 

The polymer [10] (100kg). the methylcyclohexane (100kg). and tho adsorbent (2kg each, the 
product made from consonance chemistry. KYO WORD 500SH. KYO WORD 700SL) were taught 
to the reaction vessel of 250L with an agitator, under oxygen / nitrogen mixed-gas ambient 
atmosphere, heating churning was carried out for 2 hours, a part for a solid-state was separated, 
and 150 degrees C [1 1) of polymers were obtained. 
[0212] 

Polymer [1 1] (3.2kg). potassium acetate (74.1 g). N. and N-dwnethyl acetic amide (3.2L) was 
taught to lOwtth reflux tubing L separable flask, and heating stirring was carried out at 100 
degrees C under the nitrogen air current for 8 hours. It diluted with toktene. after removing N 
and N-dkmethyl acetic amide by the scale loss draft. A part for a solid-state insoluble in toluene 
(KBr and surplus potassium acetate were filtered by the activity alumina column.) The polymer 
[12] was obtained by carrying out reduced pressure distilling off of the volatile matter of a 



[0213] 

The polymer [12] (3kg). the adsorbent (ISOOg. the product made from consonance chemistry, 
KYO WORD 500SH. KYO WORD 700SU. and the xylene (1.5D were taught to lOwrth reflux 
tubing L separable flask, and heating stirring was carried out at 130 degrees C under the nitrogen 
air current for 5.0 hours. After filtration removed the adsorbent the polymer [13] was obtained 
by carrying out reduced pressure distilling off of the filtrate. 
[0214] 

1. 1 and 3 of polymer [13] (I300g). dimethoxymethyl hydros A an e ( 58.5m L). eltformic acid methyl 
(17.3mL). and zerovalent platinum. 3-tetramethyl- 1 . and 3-dKnriyl disiloxane complex was taught 
to 2L reaction containers. In addition, the amount of the platinum catalyst used is 30mg by 
platinum conversion to 1kg of polymers. 100 degrees C (polymer (P1 1]) of silyl radical end vinyl 
system polymers were obtained by carrying out reduced pressure distilling off of the volatile 
matter of mixture, after carrying out 3.5h pyrogenetic reaction. By GPC measurement 
(polystyrene conversion), the number average molecular weight of the obtained polymer was 
27000. and molecular weight distribution were 1.4. They were 1.8 pieces when asked for the 
number of the silyl radicals of the average introduced into per polymer 1 molecule by 1 H NMR 
analysis. 
[0215] 

the same — 2L reaction containers — a polymer [13] (1300g) and 1- (2-trimethoxysilyl ethynyl) 
— t. 1 and 3 of -1. 1 and 3. 3-tetramethyl disiloxane (it is the 1.5-mol equivalent to alkenyl 
radical). alt.forrmc acid methyl (17.3mL). and zerovalent platinum. 3-tetramethyr-1. and 3-divinyl 
disiloxane complex was taught In addition, the amount of the platinum catalyst used is 20mg by 
platinum conversion to 1kg of polymers. 100 degrees C (polymer [P12]) of silyl radical end vinyl 
system polymers were obtained by carrying out reduced pressure distilling off of the volatile 
matter of mixture, after carrying out 3.5h pyrogenetic reaction. By GPC measurement 
(polystyrene conversion), the number average molecular weight of the obtained polymer was 
27000. and molecular weight distribution were 1.4. They were 1.7 pieces when asked for the 
number of the siM radicals of the average introduced into per polymer 1 molecule by IH NMR 
analysis. 

(Example 6 of manufacture) 

reflux — a column and SOL polymerization machine with an agitator — using — the example 3 of 
manufacture — the same — carrying out — CuBr (188.02g) 1.3107 mols, an acetonitrile 
(322 6m L). butyl acrylate (9396m L). An ethyl acrylate (13060mL). acrylic-acid 2-methoxy ethyl 
(9778mL). 2. 5-dibromo adipic-acid diethyl (786.55g). triarnine (187.76mL), 
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